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Of the ApioDiDi^ 27 Xndian apecieB are listed, apsi-t from those of Ceylon 
and Burma; many of these are Motschulty’s species ©f 1858; very few 
are recent descriptions, and the group k bnt imperfectly hnown in India 
probably. The author has wholly omitted Motaohulky's A, prumotum (Ent. 
Stud. 1858, Vn, p. 92), and Deshrocher’s A. siroiihniJii (led. Mua. Notes n, 
p. 32). The latter was bred from seeds ; the only economic species is the 
** Jute Stem ‘Weevil ” wbich is injuiioos in Eastern Bengid to thk plant. We 
have 4pjon popatmum. Mo., and several unideiitiSed species in the Pusa 
collection. These small weevils occur little in coUections and are usually 
unnoticed by collectors. 

(A).—Ims^TOKUU. 

Fascicule 97 is a volume of great bulk dealing with the family CAolcidte, 
by Dr. O. Schmiedekneoht. The number of described species is enormous, 
and this volume, like the rest of the series, gives the cbaractera marldng the 
genera and lists the species. 

The Chaicida include the abundant amall pamites which destroy insects ; 
many are egg-paraeitra, many are parasites in such small insects as Aphids. 
Scale Insects and the like. The fig insects are also included, which occur so 
abundantly in India. 

Indian species recorded are very few • fifty species are enumerated, of 
which three are real fig insects, nine are inquilines and parasites of the fig 
insects, while a baie 38 others have been actually named. There are actually 

hundreds of species in India but they have been little collected and not 
described. 

Fascicule 98 deals with the sub-family Naaophyinoe of the Curculionidae 
(Weevils). Nine Indian species of Naaophyu are listed- The habits of our 
Indian forms are wholly unknown, but in Europe, Nanophy^ are known to 
live as larv» iu galls, or the larvK live fredy in flowers, feeding on the ovary, 
or concealed in the flower as in TamaHx. These weevils are small, similar to 
the small Apitm which also lives in the tissues of plants. 

Other recent fascicules do not contain Indian species and need no mention 
here. The editor. Monsieur P, Wytamann of Brussels, is to be congratulated 
on the success of the publication ; 99 fascicuiea have been issued, from the 
pens of the best experts in each family, beautifnUy mustrated and weUgot 
up ; the series is in a fair way to become complete, and entomologists will owe 
to the editor a great debt of gratitude for having produced a work of such 
hamense value. 

fl- MAXWELL-LEFBOY. 

PUSA, Novtmhtr 1909. 

(0.—Dwe-histobv of a Lvmahtkib on Cascob iOryym pGdiea , Wlk.), 

Ih Deoem^r last the castor crop on tho Coimbatore farm was found attack¬ 
ed by a species of hairy caterpillar not noted till now. The insect did some 
92 



242 JOURNAL, BOMBAY NATURAL HISTORY SOCIETY, Foi. X2L 


appreciable injurj by defoiiating tbe plante though it wa$ choked by per- 
sisteot hand-pickiag. The Ufe-historj' of the insect was ati^died and the fol¬ 
lowing is a brief summaiy of tbe eame. 

Egg ,—The parent moth lays hundreds of cieamy white eggs in clusters and 
groups, these being very often found attached to old pupal cocoons. Each 
egg is spherical in sha{^ with a small depression on the upper surface. In 
measurement each egg is | m.m. across. 

Zorra,—Eight days after laying, these seed-like eggs tjpen and the small 
caterpillar hatches out. The just-hatched caterpillar is slender. 2 m.m. in 
length and of a dark colour. The body is fringed with long hairs. Tbe 
young caterpillars all feed gregariously like several other hairy caterpillars at 
this stage, moult and grow in size. As it grows and moults take place, 
changes in structure, size and <colour take place. When full-gi’own the <catei‘- 
pillar measures 11 inches. The body is more or less cylindrical. The head 
is hemispherical and of a leddish-brown colour with interrupted yellowish 
t>ands along each latetal side. The whole body is covered with hair, the hairs 
at tbe tail segment being longer. In addition to the uniform hairy' coat, there 
are other hairy structures very often characteristic of these tussock moth 
larvse. On the dorsal surface of the first four ahdoiiiiinal segments are 
cushion-like pads of white hair one on each segment; these hairy cushions 
stand upright. At the lateral sides of segment 1 and 2 in the abdomen tliere 
is a slender whitish hairy tuft protruding at right angles to tbe body. On each 
side of the prothomx is a long dark pencil of hairs pointing forwards and 
extending a good distance beyond the head. On the median dorsal line 
of the tail segment is a long tuft of hairs more or less corresponding in 
position and appearance to the tail spine cf sphtugid catei pillars, hlost of 
these long tufts of hair aie full of small branched spines and are irritating 
to the touch. The ventral side of the body is of a pale white colour 
with the legs and proles (5 pairs) brownish. The caterpillar when fully fed 
builds a du’ty white transparent cocoon of silk and hair mixed up and pupates 
within this. The cocoons are generally located in hidden parts of the plant. 
The pupa is of two kinds. Those of the male are emalier and measure 8—9 
m.m., while those of the female are bigger. In colour both are of a pale white 
colour, that of the femate however being of a whiter shade, length 13 man. 
The pupation period lasts from six to eight days. 

The male ,—The male insect is an active moth, dark brown in colour, with 
the front wings having patterns of pale blue and brown and the hind wing 
uniformly dark. The wirigs expand to 23 m.m. across. The antenrue are 
prominent and pectinate. The structure of the limbs and the position of the 
front legs in repose are typically Lymontriid in nature. 

3Ae /eMale.—The female insect is apterous and can hardly be distinguished 
at a glance from the chrysalis out of which it emeiged. It is a fleshy mass of 
dull white colour with the bead and limte ™ry minute, tbe antennse are very 
Bmall and pectinate. The wings are represented by minute pale rudiments at 
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the aides of the thoracic region. It nacsaures 13 nmi. in length. On coming 
out of the pupal case the female clings firmlj to the cocoon foj means of its 
tiny limbs. In this posture it remains eTidently awaiting the male. Whether 
impregnated by the male or not, it lays eggs in some houra. Hundreds of eggs 
are laid and these are cemented in clusters by means of a shiny fluid which 
hardens on exposure, and all these eggs become attached to tile oocoon. 
When the female has unloaded itself of all the eggs it becomes very much 
reduced in size and gradually dies. 

Experiments in attracting males by taking the apterous female at dusk to 
the castor plot was tried and numbers of m^es were attracted. Thus the 
whole life cycle occupies from egg to imago roughly a month and a half as 
below 

Egg B dajs. 

Caterpillar 25 „ J. rou^ly 1^ months. 

Pupa 8 „ J 

The most interesting feature of this insect is the marked sexual distinc¬ 
tion. As a pest, the insect is a leaf-eater and feeds gregariously like other 
Lymantiids and during the younger stages of the larra it can be easily hand- 
icked with the leaves and destroyed. 

T. T. RAMAKRISHNA AIYAR. 

(.J )•—Bbee»jwo Notes ok saaiExes co.vica, 

A good deal has been observed and recorded of the habits of different 
epecies of potter wasps by eminent observers like Home, Bingbam, etc., but I 
believe that the complete life-history of no Indian species of Eumenea has jet 
been recorded [Home, Majndron and Cmtin have all published accounts and a 
short one occurs in /„dmn Insect Ufe, p. 211, As these notes will interest 
readeis of the Journal, they are inserted in full. H. M, L.]. I venture to 
think, therefore, that the ftdlowing rearing notes on B, cornea will not be unioter. 
csting. In the Coimbatore Agricultural College farin, E. eowca appears to be 
the commonest species that boldly enters dwellings and public buildings and 
builds its nest in odd comers. In December last the red gram crop on the 
farm was rather badly attacked by oateipillars—chiefly the Noctuid CMoHdea 
obtoleta—mA a number of these wasps were in evidence. Advantage was taken 
of this and with the idea of studying the life-history of the wasp, one of these 
was followed and the results of the observations ace as below: 

On the 13th December by about 7-25 am. the mother wasp commenced 
building a cell and by about 2 p4n„ the cell was coinplete with the exception 
of a small cimular opening above. The egg was then laid ; this was concluded 
from the fact that after finishing the cell outline, it went iu and came ou 
after some time. In about half an hour more three big caterpiUans of Chloridta 
obvolcta were brought and stored into the cell one after the other in succesaion. 
These cateipillars were alt full-grown and measured 1| inch each. The 
fourth time the insect instead of returning with a caterpillar as T 
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came witli a pellet of mod and Isegan eloskig up the cell opening. Two or 
three trips more, and the cell was completely sealed up. Soon after this was 
done 1 scared away the wasp which w'afi lingering and had the celt with its 
contents gently removed intact to a breeding cage. The parent wasp, mean^ 
while returned to the spot where the cell was and searcbit^ for about 7 or 8 
minutes, 6ew away in evident despair. 

The egg must have been laid at about 2-15 p.m. The cell was then gently 
opened and the oontents examined. Attached to the inner wall by a slender 
thread was found the egg and within the rest of the space of the cell were 
closely packed together the three big caterpillars with hardly any extra space 
for these paralysed creatnres for any motion. The egg is a very slender rod- 
shaped delicate object and measures Sl^ in*m. in length. In colour it is 
whitish. In two days more, wfe., by the 15th December the egg was found 
hatched and the little grub attacking the caterpillar close to it. The gi'ub on 
batching measuies 4 man. and has the same whitish colour with a small 
shining bead and is fcotless. Within three moio days the caterpillars are all 
consumed and the grab grows in size remaricably. It assumes a stout cylin¬ 
drical structure and has a veutraUy bent posture like that of a cockchafer- 
grub ; it is of a shining whitish green colour at this stage. Pot the next ten 
days the grub continues in the same stages without food, but it spins silk and 
paves the toor of the cell (the grub was removed to a small pill-box after the 
three caterpillars were consumed) with a soft matting of transpar^t white 
silk. On the 11th day, vis., on the 29th December, the grid) moulted and 
entered the pt^>a stage. 

At this stage the iusect acquires all the future organs in miniature ; the 
winga are found as very minute pads. In colour it is golden yellow. The 
abdomen is bent ventrally and attached to the riender pedlicel by a thm white 
mcmbinne. The notched eyes gradually turn red, dark-brown and then black 
in course of a few days. The wings appear as brown patches and gradually 
enlarge. The insect remained in the papa stage for 18 days, vlsi^ up to the 
]6th January, when it cast away the pupal skin and emerged as the adult with 
ah the speeiBc colour markings and features. The wasp, however, is only able 
to freely move and fly about in two more days. On the I8th the insect 
completely attained the mature stage. The period of life from egg to imago 
in this ease was briefly as below 

Egg stage 13th to I6th Dec. 2 days. 

Grub stage 15th to £9th Dec. 14 days. 

Pupa stage 29th Dec. to 16th Jan, 18 days. 

Thus one generation from egg to imago was found to occupy a little more 
than a month. 

T. V. EAMAKBISHNA AlYAE, 

(Jt.)—E ntomolooicai. Notes pbom a Recent Took, 

During a recent tour in the Southern Maratha Country, in which only a 
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numlxirs. 1 only found it in the thickly wooded 'I’nlleye which go down 
to the Jhelum at a height of about 4,500 to 5,000 feet. It is a shatle 
loving butterfly and seems to spend most of its time sitting on the 
branches of a shrub which has been kindly identified by Colonel Bamber 
as Sarcffcca prmt(f*trmii^ of the Euphorbiacete (see Joum, B.X. H. S., 
Vol. XIX, page 059). This shrub grows in great quantities along the 
sides of the nullahs, being in some places the only undergrowtli under 
large trees. When «'as not sitting on the above shnib 

it was usually sitting on the shady sides of large rocks in as dark a place 
as possible in company with miiifmia, wliich was also to be found 

there in large nuinbers. was diliicnltto distinguish against 

its background in the shade, but once seen was easy to capttme, as it 
would sit still with the greatest patience. One day my wife and I caught 
seventy within a space of one or two hundred yards square. 

June 50th was the last day I went down to that valley just then, so l am 
unable to say how long they remain out; but I found one w^om and 
battered $ at the same height on 21st September after the rain had 
stopped. 

C. IV. WATXEV, Uaptaix, 

S. and T. Corps. 

Pf-SHAWar. .'ir/ March 1915, 

No. XXIX,—NOTE ON /.EPHYIim MHA, 

Last year (1012) I took 5 8i>ecinven8 of Xrpht/rm A/m in the Muxree Hills 
at heights of 0,000 to 5,000 feet “ Murree Hills ” should therefore be added 
to the list of h«altties given for this butterfly by Captain Evans in his 
List of Indian Butterflies, Vol. XIX, p, 989, 

C. w. WATNEV, Captain, 

S. and T. Corps. 

Peshawar, March 1915. 

No. XXX.—MIMICBY IN SILKWORM MOTHS. 

With reference lK.t the article in the last Niuuber of the Joiunal on the 
serpent-like apices possessed by some moths—and the case of an owi's face 
being simulated—it may be interesting to turn to a letter by E, H. Aitken 
in Vol. XVI. Xu. 1 (HKH), headed ^‘The Enemies of Butterflies.” In this 

Eha *' is speaking certmnly of butterflies alone, hut it seems probable that 
the protective resemblance to a snake’s head shown by the w'ings of some 
of the Atlas Moths may be not so much a guard against birds as lizards. 
A lizard will not walk into the jaws of a snake, if he can help it, and he 
certainly will not try conclusions with an owl. 1 make the snggestion writh 
all reticence arid stand ojien to correction ; but from the comfiarative 
number of (a) lizarils, (//) birds, found in the stomachs of snakes would one 
not infer that h>r one binl scared, a good many liztirds would be dtiven ofi*. 
And again it would be a bird of some size that would tackle an Atlas Moth 
anyway, whereas one knows well what an extraordinaiy large moth or 
insect even the little wall gecko will go for. 

C. BEADON. 

Tayoy, L. BrrtwA, 

21^if Mat/ 1U15. __ 

No, XXXL- ON THE LIFE HISTORY OF 
COPTOSOMA CEinPAJilA, FAEM, 

This Pentatomid hug is one of the commonest Insects found attacking 
EoUchos labltth. It does not however confine its tai'Uges to this plant alone 
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it hns betjn found to infest agathi, red gmiu, indigo »nd chisler bean 
plants also. The insect enjoys a wide distribution, and it has been noted 
in several districts in the Madras Presidency. 

Liff Jtiii^tory, —The whole life history of the bug from egg to imago is spent 
on the plant itself. As is usual in bugs, coupling takes place in opposition. 
This process was noted in some cases and found to occupy a period ranging 
from ->0 to 70 rainufces. 

—lit from 4 to 7 hours after union, ogg-layiug takes place. After 
coupling, the female crawls about the tender shoots and leaves evidently 
oil the search for a suitsible si>ot to deixisit the eggs; they are generally 
laid on the leaf-surface Uit they are also often found on the tender stems 
und the beans. One bug lays from 10 to 40 eggs, the commonest number 
being .*k>. The eggs are laid invariably ,in two parallel rows arranged 
back t<> back. Each egg when laid is cemented to tlie plant surface by a 
sticky fluid secreted by the bug. The eggs are very soft on being laid, but 
soon harden when exposed to air. Each egg is a tubular object measuring 
m.in, along its long axis. In colour it is creamy white showing 
iridescent colours in certain lights. That end of an egg wliich is away 
from the adjacent parallel row is circular and has a toothed rim ; it is 
covered up by a circular lid-like structure. The long axis is faintly 
6culpt«ired and granular. The eggs hatch on the sixth day after being 
laid. As the hatching time approat’hes the egg group appears 
darker in colour. Just before hatching the lid at the end of the egg shell 
is pushed open from inside and the yomig insect slowly emerges out along 
the passage nia^le. The young nymph takes a long time to extricate itself 
completely from the egg shell. The Ud when open remains like a door on 
its hinee. diet' Plate B.) 

—The just-hatched nymph is a tiny oval object, having a shin¬ 
ing orange colour. From head to the tail end it measures f m.m. and 
across tlm bo<ly transversely ^ m.iu. The antennte are fairly long : the 
small eyes are bright red. The dorsal and lateral portions of the boily are 
hairy, being covered by short setro. The insetd at tliis stage is not active, 
a number «>f them remaining gregariously at one spot. Owing to its minute 
size the iiuiect is easily overlooked at this stage. Plate B.) 

*ln4 —The period of the first stage occupies 8 days, at the end of 

which the first moult takes place. The insect noxv measures 1^ m.m. long 
and has a pale brownish colour. The body is tvs before hairy with setie. 
The wing rudimenl^ appear as very fairt dark spots. The mid-dorsal 
region of the abtloraeii has a pinkish patch (probably the beginnings of 
the stink glands), line eyes bum paler from their original bright roll 
colour. 

Six days after the first moult the insect tmsts its skin for 
the second time and gives rise to the third instar. The nymph is now 
decide<lly bigger, being 2g m.m. long. The colour becomes xwile-green 
TTic wing pads appear clearer and of a darker green than before. The 
pinkish patch on the mid-elorsal region of the abdomen now appears as txvo 
or three small oblong patches. 

Ath Inxiar. —The third instar lasts 9 days, after which the 3rd moult tidkes 
place. The insect now measures 2f m.m. The body is light whitish-green 
in colour. The wing pads form dark oUve patches slightly lengthened 
backwards. ‘}''he setm around the abdomen on the lateral plates (■') are 
brownish green. Body and head hairy. Two small black spots are found 
on the middorsum of the abdomen. 

t)tk Jnstai \—Another 9 days pass and the skin is cast by the nymph 
for the fourth time, niis is the last stage in the nymphal period of the 
life of the bug. It is now 4 m.m, long. The body is ox^al in shape 



4U JorjiNAL^ noMBAV yArrFiAL miht. •'iorjETr, Tql xxil 


and slightly convex above. Antenntc fairly Jong and setose. Colour of 
liead and thorax olive-green. Abdomen greenish ; wing-rudiments darh ; 
the region corresponding to the wing pads on the ventral side of the body 
is also darh. The spines on the lateral edges of the abdomen are borne in 
groups on light-green patches (plates). The ventral side of the abdomen is 
greyish-fuseone. The two black spots on the middorsmn of the abdomen 
appear clear. The proboscis extends a little beyond the second pair of 
legs. In ten (lays more the insect sheds its skin for the last time and 
assumes the adult stage, (iSV'p Plate H.) 

halnf-i. -In the first two stages in the nymphal periodt being 
minute in size tlie creatures crawl about gregariously on the leaves and 
tender stems and easily escape detection. The later stages, (►specially the 
fourth and fifth instars, display their hiding habits remarkably, Puring 
these periods they are almost always found hiding under cover of the small 
stipules or leaflets founfi at the junction of one stem with another or at the 
nodes. Their colour is also so similar to that of these structures, that 
the nymphs apitear very well-hidden in such Bituatioiis. The younger 
nymphs often collect in a group on the undersurface of the short thick 
stalks of the tender leaves. Of all the stages the last instar is tiie most 
active and displays the habits of tlve adult to a great extent. It crawls 
along the tcinler vines and leaves and when touched or detected cither 
drops down or crawls along the lower surface of tlie stem or leaf. The 
nymph in the different iustars differs from the adult so much in external 
features that the immature bug is liable to be mistaken for an entirely 
different insect. The b«>«ly of the nymph is more or less fiat and clearly 
covered with hairs and sete, wliile the adult has a smooth convex body 
and a pale ochratjeous green colour. So far as observations in nature and 
iji captivity w'cre made, the nymphs have been found to remain on the 
plant only and not in soil, (Compare p, 675, Lefroy, ImJ. Inf. Lifp.} 

The whole life period of the insect from egg to imago occupies roughly a 
mouth and a half, the perimls passed in the various stages being approxi¬ 
mately as under:— 

Egg 6 days. 


1st Instar 
5tid „ 
:ird „ 

1th „ 
oth 


10 


The adult was found to live in captivity for a week. Thus the life cycle 
of one generation extends roughly over a period of two months. 


T. V. I1AMAK11I8HXA .AlYAIi, 

Asst, in Entomology, Madras. 


\_Ccptoso-Ma Is a com non small irieen biijr. al>out oiie-fifth of an inch in 

length and of a stout squat build, whicli is very liable to be mistaken for a beetle 
by a nou-entomological eye. The s)>ecie8 is dcscrilad (md figured hi Vol. I, 
paces 22-23. of Mr- Distanfs " Rhynchota ’’ in the TVitoto cf India Series,—T-B-F.) 
(•See Plate C.) 


Xo. XXXII.—LARGE SWARMS OF BEES. 

I send herewith a photograph (Plate A) of a peeptil at Jidlundnr which 
has 51 sivarms of wild bees on it, the largest being six feet long and thirty 
inches in depth. There were 19 swarms on the same tree last year, 
probably on account of its being near several large gardens. The photo was 
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ants, so after turning them out I pamted a line of Stockholm tar round 
the outside of the box, and this kept them out alright until we arrived in 
Bombay, when I handed the lizard and her eggs over to the Society’s 
Museum. I shall be much interested in hearing if they hatch out but the 
sea. air, I am afraid, may have been too much for them, 

F. H, S, STONE. 

Bombay. Jttl^ 191S, 

[Unfortunately the lizard died shortly after it arrived, and the two eggs shrivelled 
up,—N. B. K.] 


No. XXXVn.— THE CONTENTS OF A MAESH CROCODILE’S 
{CROCODILUS PALUSTRIS) STOMACH, 

On the morning of 28th April 191S, I shot a 9 feet Crocodile in the River 
Weinganga, Central Provinces, and on examining the contents of its 
stomach, I found a fair sized pig, in portions, but still undigested, a pair 
of metal bracelets and a leaden ball of about f inch in diameter. 

C. K. PITMAN. 

Dera Ismail Khax, 7th August 1913. 

No. XXXVIII,—MARSH CROCODILE {CliOCOBILVS FALUSTRIS^ 
KILLING A PANTHER {FELIS TAItEUS), 

While in camp on the banks of the River >Veingaiiga in the Central 
Provinces some villagers one day, the 2rth of March, brought me a half- 
grown panther measuring about that they had pich^ up dead near 
the river and which from the nature of the wounds on it had undoubtedly 
been killed by a croco<Ule. 

C. R. PITMAN 

Dera Ismail Khax, 7th. August 1918. 

[Sir E. Tennant ^ the Natural History of Ceylon gives an amusing account of a 
panther falling a victim to an Esturinue Crocodile {CrocodHus pot^osus) —Eds.] 

No. XXXIX.—NOTE ON THE LIFE-HISTORY OF A PHASMID 

(With a Plate.) 

There is very little on record regarding the life-history and habits of 
Indian Phasraidm; perhaps the only insect of the group about which some¬ 
thing is knowTi is Phgllmm scythe. As such, it is believed that this short 
note on the life-history of one of these insects, how'ever incomplete, will 
contribute a little to our knowledge of this little-known but interesting 
group of Orthoptera. 

On the 18th September 1912, by mere chance, I came across a group of 
eggs deposited on a wooden rafter in the roof of a shed up the hills 
(2,000 feet) a few miles west of the Coimbatore Agricultural College, When 
first observ^ed, I had not the remotest idea that these were Phasmid eggs; 
they were merely taken for the eggs of some Rhynchotid, and it was only 
when the nymphs emerged a few days later that their true identity became 
evident. The reason for mistaking their true nature is due to the fact 
that most of the Phasmids known and described in books are known to 
sinmly drop their eggs singly on to the soil together with their excrement. 

The The eggs arc hard imd seed like, they were found arranged 

on the wooden rafter in tw'o parallel rows. They were cemented to the 
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surface and each other at the sides by means of a sticky secretion, in 
anangement each egg is disposed in an inclined plane leaning towards the 
side of its neighbour. The shape of each e^ resembles an ovoid conical 
jar broader at the base and gradually narrowing towards the distal free 
end. At this later region there is a circular oijerculum or lid which is 
separated oft’ as a thin hard disc when the embryo emerges from within 
the egg shell. When this lid is off, the distal end of the shell allows a 
slightly raised circular rim bounding the opening. The egg eapsule is 
lined inside by a very thin whitish membrane. The outer surface is 
rough and is covered with uneven retieulations giving it a rugose appear¬ 
ance. The general colour of the eggs may be put dcuvn as pale whitish 
with dark spots here and there. In this group there were in all 20 eggs, 

The first nymph emerged on the Srd September; as it was not known 
when the eggs were laid by the parent insect; it may safely be stated that 
it takes not less than si.vteen days for the eggs to hatch out. The Just- 
hatched nymph is a slender comparatively elongate creature with the 
limbs and antenniw very prominent; the antennie being as long as the body 
itself. At this stage the insect is 10 m.m, long. It is of a pale whitish 
p?ecn colour. Each side of the body from the eye backwards has a darker 
hue. The hinder two pairs of limbs are of an orange brow^n colour. The 
body and linibs are hairy. When at rest the nyniph keeps the front legs 
and antennie stretched fomvards and the hindlegs backwards almost 
parallel to the body; this gives the creature the appearance often assumed 
by certain spiders. \tTien touched the insect is so delicate that one 
or more of its legs get bit>ken generally below the troehantor, though these 
broken limbs are gradually repaire<1. 

The first ntoult took place ten days after emergence from the egg and 
after this the insect passed two or three moults, but these wore not 
cojnrectly noted. 

Not knowing the particular foodplant on which the insect generally 
feeds, great difficulty was experienced in keeping alive the young nymphs 
and many difl’erent kinds of loaves were tried for their food, A good many 
of them died before the first ujoult. After a fcAV days the nymphs—whether 
due to necessity or liking I cannot say—began to appreciate the leaves of 
esculcntm, and they were fed on this leaf regularly afterw'ards. 
The nymphs appear to be fond of water, drops of which they lapped often 
with apparent satisfaction. 

Out of the seven or eight nymphs that continued vigorous for several 
days after hatching, only one lii'ed to assume the ^ult stage. This 
completed the embryonic stage on the 12th December, three months and 
nine days after birth. The wing pads showed theniselves early in 
December. 

The adult has the hind wings well developed reaching the very end of 
the abdomen, while the first pair or tegmina are very short, hardly a third 
of an inch in length. The insect appears to bekitig to Dr, Sharp’s group 
of Necroscides {Cambridge Natural History, Insects, Fart I, p, 278) and 
the species is perhaps one of the genus * Calvisia ’ figured in Sharp {fcc. 
cif, p. 278). Thus the developmental period from egg to adult may be 
roughly put down to be not less than four months, the iolloaing being the 
perioils passed in the difterent stages:— 

Egg—not less than 16 days. 

Embryo—S months and nine days. 

Compared with that of Bftyilmm which takes 15 or 16 months to pass 

the embryonic stage, the life-history of our present species is probably 
shorter; but we cannot be sure of this, since the eggs might have been 
laid months ago. 



MISCELLANEOUS NOTES. 


643 


A few eggs, similar to those above described, were subsequently found on 
cabbage leaves on the College Farm: but these were not reared success¬ 
fully. 

It is not unlikely that the gaps lu the life-history will be worked out 
soon, now that aomethiug has been known of the nature of the important 
stages—egg, nymph and adult. 

T. V. RAMAKRISHNA AlYER, 

First Asstt. to the GT>vt. Entomologist. 

A(aiICULTU16AL CoLlEGB AXO ResEABCU 
Institute, Coimbatore. 

February 1913, 


Xo. XL.—LIFE-HISTORY OF HELICOMrTUS DICAX, Walk. 

(With a Plate.) 

Tile complete life cycle of Hclicomitus dica^r ordinarily occupies a year, 
it may however extend to more than one year and probably even two 
years. The imago emerges at any time during the hot weather. Eggs 
have been collected in May, July, August, October and Xovember and 
they were not in a state of hibernation or {estivation. The egg, pupa and 
imago stages aife short, lasting for several days, while practically the whole 
of the long period of the life cycle is passed in the active larval state, the 
larrm being active even in winter. Tlie period occupied by the complete 
metamorphosis was in one case as follows ;— 

One egg-cluster w'as collected on the 12th August 1611 
The eggs hatched on the 16th August 1911. 

Pupation took place (except of one) from 16th to 30th July 1912 
Iniagos emerged from 3rd to 17th August 1912. 

One larva did not pupate. It was apparentlj’’ full-grown, but it did not 
form any cocoon and continued to feed. It was fed and was actually 
observed to feed continuously until the 25th February 1913, when it died, 
probably from starvation as food was supplied to it sparingly. It w'as 
discovered dead on 23rd March 1918, death not being suspecbul till this date. 

The eyy .—Each egg is cylindrical, measuring about 1 '5 m.m. in length 
and about 1 m.m. in breadth, with the ends slightly convex or flattened. 
The surfaces is smooth and around one end, which may be called the 
anterior end, there is a marking or suture. WTien the egg hatches, the 
shell splits along this suture, so that the end forms a lid-like structure, 
w hich however does not fall off, but sticks to the shell at one place in a 
somewhat curled-up condition. The colour is dull dirty-brown and hardly 
undergoes any change. At the Centre of each end, there is a dark coloured 
or black spot. 

The eggs are deposited in clusters (sea plate, fig. 1) neatly arranged in 
isolated straight rows, their long axis bfung at tight angles tc the length 
of the row. They are gumiaecl to the surface of the substratum and 
placed side by side touching one another. The anterior ends of the 
majority of the eggs in the same cluster are turned in the same direction, 
and it is curious to notice how only a few may be turned in the opposite 
direction there being no irregularity or a symmetry in the arrangement of 
the eggs. Thus out of 43 eggs on a leaf of Potyulthia tangifalia^ 39 were in 
a row on the upper surface neat the margin in the apical half and four in a 
row .near the apex on the lower surface. Out of the 39, the anterior ends 
of 37 were turned in the same direction towards the ma^in of the leaf, 
while those of the remaining two ware turned in the opposite direction. 

28 
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Nilgiiu 18 not so wide as to make it impossible for tlie winged insect to eross, 
so tkat it is curious if it does not occur on the Nilgiris, the climate of which 
approzimatos to that of the Palnis. 

If the butterfly is not found on the Annamallaya, it ‘would be another 
interesting point to ascertain the exact point where it ceases to exist in that 
region, and the cause, which is not apparent to one who like myself knows 
the country well, though I have not had the opportunity of chasing botter- 
fliee further than the Kannan Devan Hills. 

I see Bingham (Fauna of Btiihh India Seites) mentions a Kilgirl form, 
and ** $ Typical as described from Trichinopoly,” this cannot mean that the 
insect occurs at Trichinopoly, which is the headquarters of bather Castets, 
S. J., (after whom the butterfly was named), who worka in St. Joseph's 
College in that toivn. 

AYLMEE Ff. MARTIN. 

Banoaxoke, March 1916. 


No. XXI.—THE “MOON-MOTH'’ AS A PB^T. 

This beautiful wild silk moth—'* AcHas sefciw, Hub.” popularly known 
as the moon-moth—is one of those insects not commonly met with in numbers. 
It might, therefore, be interesting to note that recently at the Agricultural 
College, Coimbatore, this insect has been so numerous m to become a pest. 
A number of trees, Odina zeodiar, four to five years old, growing in front of 
the College were literally denuded of almost every leaf by ^Icttos larvai. 
Photographs show one tree completely defoUatetl utth a few cocoons 
attached to the bare branches and another partially damaged. A few of 
these stout and gauflily coloured caterpillars fits! appeared on some of 
tltese trees in ChH^ober last and 1 did net then suspect that this rare 
insect would again appear in such numbers as it did later. The second 
brood of caterpiUare was observed on these trees in Etecember and very 
recently by about the middle d February the third set ctf caterpOlars ap¬ 
peared. This last brood of worms was suliiciently numerous to do a con¬ 
siderable amount of damage to the young Odina trees. Many of these are 
bare and cmnpletely leafless while a few others have been almost skeleton¬ 
ised, On the soil aroimd some of the badly attacked trees was seen a thick 
layer of excrement pellets almost resembling sheep's dung. The large flimsy 
and dirty yellow silken cocoons are found attached in numbers to the lower 
portions of the steins of the trees close to the soil though a few are found 
attached to branches and enclosed by a few' leaves. A detailed account of 
the life history d this insect as studied at Mussoorie is given by Hutton 
(see—Cotes’ acconnt of the Wild SUk Moths of India—^Indian Museum Notes, 
VoL 11, No, 2-1891); but it may be noted here that the time occupied by 
each stage in the life history of the creature differs in this locality as com¬ 
pared with that at Mussoorie. This is naturally due to the climatic varia¬ 
tions between a place along the Himalayas like Mussoorie and one in the 
plains of South India. This insect has been noted to feed on various 
plants such as XanOzoiti/litm acanthoitodiamf Cedt'cUt pamezdataf Corearea 
nejpaiezms, etc., etc. I have found it once or twice b^ore on tte Moringa 
tree (Moz'ittffa ptcr^ffosperma} in Saidapet, Madras, but only one or two 
caterpillars at a time and these moths were till now preserved as rare speci- 
mens for the cddection. Thwaites has noted it feeding on Oziina teediar 
(see Moore’s Lepidopteta of Ceylon), It will be interestog to learn if any 
of the readers of this Journal have noted this insect on any of these plants 
in Hiich numbers at any time. 
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T}u8 is evidently one of thoae inaects which occasionally depart froin their 
normal course of life and assume the more important role of peats when the 
oireumstances happen to be favourable. What the circuini^nces were in 
this case it ia not possible to assert with any accuracy, Oditta is^ 

of course, not a plant of any great economic importance but we would 
certainly be aurpriaed if one day the insect appears in numbers on an useful 
plant like *- Moringa * which happens to be one of the inaect’a alternative 
food {dants. In conclusion, it need hardly be stated that examples like this 
often give us warnings of what poseibiliticB there are among insects and 
make ua keep an eye also on all general insects instead of confining our 
attentions solely to the known depredators of the insect world, 

T. V, RAMAKRISHNA AlYAlt, E.a.,r.E.8.,r.z.8., 
First Assistant to the Govt. Entomologist, Madras. 

Tote AoBiouiruKAL Coileqe, 

Ck>iMBiTORE, 9t1i March 1915. 

[We have been unable to publish the photographs,—E ds.] 

No. XXII.—THE SWEET AREOA NUT, AMEC A CATECHU 

VAR DELICIOSA. 

pRELiMiWARV Note. 

The authors in describing the i^ecies Arcca caieefst L. in the Mara qf 
Biituh India, Vol, V, page 406, do not mention the astringent tasto of the 
seed. The ordinary b^l nut has a very astringent taste when tasted raw 
(before boiling), the amount of tannin and glucoeidea being over 14 per 
cent. (Lewin. hber Arcea catechu, £x.). The present variety is fairly sweet to 
eat and is further distinguished by the fact that Ihe emdcH^perm is much 
ligliter in colour and softer. On account of the latter character, it becomes 
pulpy and does not lend itself to the treatment which the areca^nut under¬ 
goes before being sent to the market. The cultivators find it a loss to pro¬ 
pagate these plants and it only grows occasionally in the arcca gardens. The 
plant bears the same type of fruit year after year and has to be ranked as 
a distinct variety. 1 propose the name var. ddictom on account of its 
pleasant taste. 

Areca catechu L. var delic%ota : Tree 40 to 80 feet high with leaves and 
flowers similar to those of Areca catecJ^i, fruit slightly smaller about 1 inch 
in diameter, remaining green even when nearly ripe, endosperm pale 
white in colour, stuft when ripe, percentage of tannin much less. 

Distributirm ;—Occasionally met with in the areca gardens in the Western 
Ghats of Mysore. 


Bangalore, 8iA March 1915. 


M. K. VENKATA RAU, 

8 r. Asst. Mycologist. 


No. XXm.— NOTES ON CUTCH AhIMONITES. 

VI,—The Hab^ Mille, 

In previous notes 1 have shown how the rocks which compose Outdh have 
roughly speaking been crinkled into three folds, with axes running EJast and 
West, in parall^ linea The first Hue (from the Sooth) occurs 30 miles North 
of the Gulf of Cntch | the second line, 16 miles North of the first; the third 
26 
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widely to reveal two very etriking black and yellow ptipildike markinge on 
their imd^ BurFaces. The whole aspect is like that of an owl’s face and is 
evidently intended to frighten off the all too-common Kzard. At intervals 
the wings are vibrate<l rapidly and produce a rustling noise which reminded 
me of toe characteristic rustling made by the EcMs eariniftai scales. 1 
managed to obtain a photograph of the insect standing on defence and this 
when enlarged will give a very good idea of what I have described. On the 
whole the faima of this country closely resembles that of Lower Sind; 1^1 
Kfe and animal life are interesting, especially the former, but I have not 
snflicient technical knowledge to give a list of their names, 1 have bottled 
a few li74(rdB, one or more species of which, I am in hopes, will be new and 
which I shall endeavour to send to the B. H. Society. 

.1, t*, FBASEIi. CAFt., jr-Mjs,. f.s.s. 

Amarah, Jvht Iftlo. 


No. XXN.-^OCCURRENCE OF HIMANTOPTMRUS CAUDATUS, 
Moore, ON THE BABABUDIN HILLS. 

1 believe it would interest systematlsts of Heterocera, especially those 
working at some of the obscure and little known families, to note that in 
June last while on a holiday collection trip to the Bababudin Hills, I hap* 
pened to come across t his lovely little '/jygeLcnid moth. Specimens of these 
were collected on two days in succession in broad day light during the 
afternoon, each afternoon, being followed by a smart shower of rain in the 
evening. The exact locality where 1 got them is Hirakkanmett Estate at 
an elevation of 4,700 feet. On both occasions the insects were found flying 
together in companies of eight and nine among bushes in a thickly wood’* 
ed and cool i^lley with a small streamlet flowing by tl»e sidfc It was inde^ 
a beautiful sight to watoh them flying high up in the air—nether at a rapid 
nor at a lumbering speed-—fluttering gently their whip-iike wing tails and 
showing toe bright red and blue black markings aiternately. When dis¬ 
turbed, they fly high up in the air and it becomes a diflicnlt operation to get 
at these even ^th a hmg handled net 

So far as I know the following appear to be the important references to 
the insect: Moore in the Proceedings of the Zoological Society for 1879 p. 
394; Elwes in the Transacttons of the Entomological Society for 18^ 
refers to this insect under the name of T/iymai'n lumdata, Moore, as having 
bt*n got from Burmah. Of course, Hampson refers to it in the Fauna 
volinne and puts down the distribution as Ihe Nilgiris and Wynaad. 1 
toall be §^ad to know whether any of the Society’s members have collected 
this insect anywhere else in Southern India and, if so, during what part of 
the year and at which particular locality. 

I am sorry 1 had to suddenly leave the hills and thus Jose the opportunity 
of studying whatever was possible of the habits and Kfe history of this very 
interesting insect. 

T. V. RAMAKEISHNA AYYAR. 
AoRICtlLTnBAL COLLROE, CJOIHBATOKE, 

IStA OatohfT 1915. 


No XXXI —THE HOST PLANT OF THE SCALE INOLISIA 
CHELOINOIDES, Greek. 

In June Iwt year I happened to come across this beautiful scale on 
the common thorny plant, Tm’kimtmn nculmtti, in the Agricultural College 
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Foim, and on rofomog to Mr. Oreon's monograph of the Coy Ion C?occid^ 
I found that he got oSy a oinglo example of tho insect and that on a twig 
of Gilonium lanceolatvm. He further adds, “ ^vetal larvas einerged 
and these were traimplanted on to the bush biit failed! to establioh them¬ 
selves. I am inclined to think that Geloniam is not the normal food! plant 
of the insect. In form and colour it bears a remarkable resemblance to 
a rose thorn and it is possible that its proper habitat may be a thorny 
plant.” Some of the specimens I collected were forwarded to Mr. Green 
and in reply he wrote, ** I am delighted at the possession of further 
material of this beautiful species and am very interested to find that my 
prediction as to the thorny habitat of the insect has proved to be csorrect.” 
This year I was on the watch for the appearance of the insect and I have 
not been successful. As one who is paying some attention to scales, I 
shall be glad to know whether any members have come across this inte¬ 
resting insect, on any of the above two or different plants anywhere else 
in India. 

r. V. IIAMAKMSHNA AYYAB. 

AoniCULTUKAL OOttBOE, COIMBAXOBE, 

OeUtber 191S. 


No XXXII.—THE YE»SIN OR WATER-ELEPHANT. 

One of the most common beliefs throughout Burma and the Shan States is 
tliat there exists an animal called the Ye-sin or water-elephant. Thte is an 
elephant which lives in the rivers of Burma exactly like a laud elephant 
in every way except that it is about the sixe of a rat. It has power over 
ordinary elephants and for this reason is sometimes called the Sin-min. 
(In the same way a kmd of cat has power over other cats and is called 
the Kyaung-min. There is also a cat which has power over tigers and is 
known as the Kya-min, Both these cats are species of civets,} If an 
elephant dies wliile crossing a river, it is nearly always said that it was 
owing to the power «>f the Ye-ein. Ye-sius are said to be very dangerous 
in the 8ittang. Recently an elephant died near Pegu. A Barman told 
me that after it had tiled the foot-prints of a Ye-sm were found in its 
tracks near the river bank. A Eiiropeatt in Toungoo some years ago told 
me he had seen a Ye-sin and he had no doubt whatever abottt the existence 
of the animal. ( I always thought that it was the mouse-deer which gave 
rise to these beliefs.) About a week ago a Burmese lady told me that a 
woman had brought her a Ye-sin and that she had bought it for Rs. 5. 
8 ho asked the woman how she got it and she said that an old Burman 
carrying a bag bad come to her house and ashed fur a drink of water. Bhe 
gave him the drink and asked what he Imd in the bag. He said that hi; 
was a fisherman and had caught a water-elephant in his nets. It had lived 
3 days after he had caught it. He wanted to seU it for Hs. ^6, but she 
succeeded in getting it into her possession and took it at once to its present 
owner and sold it to her for Rs. 5, I send it to yon by registered post. 
1 think you will agree that it is a very clever fake. The feet, trunk and 
tail are rather poor, but the rest is very Hke an elephant. It is quite good 
enough to deceive anyone who wished to believe iu the existence of such 
an animal. This specimen is said to be unique in that it is complete. In 
most Ye-sins the legs or body are missing. I should be very glad if yon 
would let me know what aniimtls it is made of and return it to the enclosed 
address as the present owner values it very highly and only cousented to 
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LFXTURE ON INSECTS IN AGRICULTURE— 
THE FARMER’S JOY, THE FARMER’S 
CURSE. 

By M.R.Ry. T. V. Rama'krishna Ayyar Avargal, 
Government Entomologist. 

The biological interrelations between plants and animals 
are so close that from the very early days when half civilized 
man gave up his hunting and predatory habits for a settled 
life and began to grow crops and tend cattle the various 
lower forms of life associated with these early possessions of 
primeval man also became his lifelong companions for weal 
and woe. GradualL^ during ages of civilization as man 
began to clear wild jungle and grow different crops in large 
areas for his food, clothing and other comforts, his relations 
directly and indirectly with lower forms of life became more 
and more pronounced. Every one of us, farmer or no farmer, 
is more or less aware of the casual relations existing between 
man and lower animals from time immemorial. But the 
unfortunate thing is that beyond this mere idea so many 
know hardly anything regarding the teeming millions of 
animal life that surround them. Excepting perhaps some of 
the higher animals, most of the animal world, especially 
lower forms of life, hardly ever receives our serious attention. 
This ignorance of nature and even indifference to it, must 
be attributed to nothing else than the peculiar way we have 
been trained up and the atmosphere in which we get our 
training. I have often heard it said that those who love 
nature are apt to be long lived and that their lives are likely 
to be happy ones. In spite of the fact that we have a good 
many grey haired old men among us, few .people in this 
country appear to realize that idea. In the Western countries 
we often find a love of nature fostered through early childhood 
and we come across men of various occupations who study 
plants and animals as a hobby or a pastime or even some¬ 
times as a relief from the daily drudgery of life. On the 
other hand 'we find very few people who have a leaning 
towards nature study in this country. It is not because we are 
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unfit for this work but because of the .peculiar attitude we 
adopt towards natural objects, especially lower animals. We 
have been somehow trained to look upon lower animals as 
unworthy of any attention, and with prejudice and aversion. 
Lower animals, especially minute forms like insects, are re¬ 
garded as a curse specially created to torment and be a 
nuisance to higher animals. When this is the attitude adopted 
towards natural objects, we can easily imagine the cause of 
our ignorance regarding the various remarkable interrelations 
existing between us and lower animals. However, due to 
various causes, conditions are changing and a marked reaction 
is taking place. Educated men have begun to realize the fact 
that of the lower animals insects play an important part in 
many departments of human interest. The recent discoveries 
by eminent men of science that small and apparently innocent 
creatures like the mosquito, the house fly and the bed bug are 
capable of disseminating some of the most deadly diseases 
among man have more than anything else,brought into pro¬ 
minence the importance of the study of insects and their ways, 
and I hope in due course insects will receive better and far 
more serious attention at our hands than they have till now. 

It is not my intention tonight to deal with the various 
aspects of insect activity but shall only offer in the short time 
at my disposal a few disconnected remarks on the influence of 
insects on agriculture. 

Among the various living beings inhabiting this world of 
ours, no group of animals, except perhaps fishes, can approach, 
the insect community either in numerical strength or in wealth 
or variety of species. From the farmer’s point of view all 
insects fall into three main groups. First those that cause 
injury to his crops and other property, secondly those that are 
beneficial to him either by helping him to fight injurious 
insects or by giving him useful products and the third division 
including the rest' of the insect world which so far as we 
know at present do not interfere with the agriculturist either 
for good or evil. We might therefore confine our attention to 
the first two divisions. Insects causing injury to the farmer in 
various ways may be called insect pests. An insect becomes 
a pest when it damages crops or other things and causes 
appreciable loss thereby. There is a general idea that insect 
pests, especially those affecting crops, appear more frequently 
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now-a-days than in pn.st years. I have also come across many 
an old landlord asserting with a pride of the past that during 
his palmy days they had to contend very little with crop pests. 
We have to admit the truth of this statement to some extent. 
For as civilization advanced and began to conquer nature in 
various ways, what is called the Natural Balance of Life often 
became upset and animals and plants began to'exhibit abnor¬ 
mal conditions. Ordinarily the lives of animals and plants 
are so wonderfully adjusted in nature that the extraordinary 
increase of one species to the detriment of another is held in 
check and is practically impossible, and this condition is 
called the Natural Balance of Life. But under artificial 
environments produced by man, this even level of life is 
upset and we hear of insect outbreaks. The circumstances 
mainly responsible for these changed conditions are, among 
others, the destruction of wild jungle for various purposes, 
the growing of single 'crops in extensive areas, the indis¬ 
criminate destruction of insect enemies such as birds, bats, 
etc. and the frequent transport of insects and plants from 
country to country. These causes as they are taking place 
daily must account to a great extent for the frequent occur¬ 
rence of pests in these days. 

Most important among insects affecting the farmer’s prop¬ 
erties are what are called crop pests affecting growing crops 
in the fields of which the farmer regards his staple food and 
industrial crops as the most important. In Southern India 
staple food crops like paddy, cholani, ragi, cumbu, etc., have 
all to pay their toll to insect pests. It is not possible at 
present to detail all the pests affecting each of the important 
crops grown by our fanners, and I shall merely say a word or 
two about a few important pests to give an idea of their work 
and the nature and extent of the loss they cause. Foremost 
among crop pests in India is the insect called the paddy stem 
borer. This insect is found in all the rice-growing tracts in 
India and may be regarded as the most important of all crop 
pests in Southern India. The insect is a moth and its 
immature form, called the caterpillar, bores through the 
growing paddy stem and kills the shoot. If^the plant attacked 
is in ears we get no grain but only chaff. Such insect pests 
are called borers because of their habit of tunnelling through 
plant tissue of different kinds—stems, root, shoot, fruit, etc. 
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They are the most serious of all. Cliolam and sugarcane have 
borers which often do considerable damage. Nor are other 
important crops like cotton, tobacco, castor, etc., free from 
attacks of borers. The cotton boll worm insects bore into the 

a 

bolls and tops of shoots of the plant and cause a great deal 
of damage. A good many fruit trees also suffer. There are 
various other insects, which, though not so serious as borers, 
do damage to crops in other ways such as defoliating the 
plants, cutting, rolling and twisting the leaves, nibbling the 
shoots, flowers or the bark. Of this group of insects the best 
known are grasshoppers, hairy caterpillars, ordinary cater¬ 
pillars, plant lice, bugs and beetles of sorts. 

Like man, insects also have their peculiar tastes. Each 
crop or set of allied plants has its characteristic insect guests, 
and we may thus sort out crop pests of cereals, of pulses, of 
fibre and of other crops. 

Very few cultivated crops are immune from the attacks 
of insect pests. While some plants are subject to the attacks 
of only one specific pest, others have to support more than 
one insect intruder. As examples may be mentioned paddy 
cotton and red gram. They destroy in secret and in many 
cases it is only‘at a late stage that external indication is given 
of the damage they have wrought. Some plants are attacked 
by different insect enemies at each stage of their existence. 
The tender seedling, the stems and foliage, the blossom and 
fruit are each in turn assailed, and the life of the plant and 
its insect guest are so wonderfully correlated that each insect 
makes its appearance just when the plant has reached that 
stage of its existence which is adapted to the insect’s 
requirements. 

But the farmer who thinks that he has-no further concern 
with insects once his crops are off the ground knows very 
little of the other depredations of which insects are guilty. 
Just as some insects attack crops growing in the fields others 
levy their toll on stored products such as grains, pulses, 
seeds, etc., in granaries, warehouses, shops and godowns. We 
have often heard of weevilled rice and pulses. Of weevils 
the most important is the rice weevil, a minute dark creature 
with a prominent snout. Very recently there was a serious 
outbreak of a boring beetle which attacked stored paddy 
in South Arcot and other places and caused substantial 
damage. 
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Nor are the farmer’s cattle free from insect attacks.- 
Various kinds of flies, mosquitoes and fleas affect cattle and 
make them emaciated and unfit for agricultural work. Espe¬ 
cially is this the case in rural tracts near jungles, where 
cattle are often infested with hundreds of bloodsucking flies 
and look a very miserable lot! 

I have thus given a few facts regarding the injuries caused 
by insects to the farmer’s crops, his stored products and his 
cattle. The unfortunate thing is that our farmers do not 
fully realize the steady and substantial loss which they thus 
suffer. To the average farmer only occasional flights of 
locusts and plagues of caterpillars appear impressive and 
prominent, and he ignores the many other insects which 
silently levy a heavy toll on his crops or other things year 
after year. The ravages of the paddy stem-borer, the cotton 
boll worm, etc., are examples. In this country, where scientific 
agriculture is of very recent growth, we have hardly any 
statistics or data showing the extent of the damage and loss 
caused by insects of different kinds. To give our farmers an 
idea of what it implies I will just invite their attention to the 
following remarks of an eminent American on the extent of 
loss so sustained in that country :— 

“ The 3marly loss by insect ravages to crops aggregates 
nearly as much as it costs to maintain our army and navy, 
more than twice the loss by fire, twice the capital invested in 
manufacturing agricultural implements and nearly three times 
the estimated value of the products of all the orchards and 
vineyards in the United States ! ” 

For India we are not yet ready with such statistics, but I 
would invite your attention to the statement made in this 
connection by the late Mr. Noel Paton, till lately the Director- 
General of Commercial Intelligence. After making careful 
investigations into the rice industry of India and Burma he 
concluded that the annual loss to India due to the attacks of 
weevils on rice exceeds one hundred and twenty million 
rupees! To those who have any doubts about this I recom¬ 
mend a perusal of Mr. Noel Baton’s interesting pamphlet on 
“ Burma Rice ” published by the Government Press, Calcutta, 
in 1912. There is no doubt therefore that a good percentage 
of the Indian agriculturist’s crops goes to feed insects when 
we consider that a single insect like the rice weevil is capable 
of exacting such a heavy toll! 







143 


From these grim facts we will now turn to the other side 
of the picture—a pleasanter but little recognized one--I mean 
the part played by certain insects for the benefit of the 
agriculturist. 

To convince our average ryot that some insects are 
beneficial is rather difficult. Being familiar only with the 
obvious injuries insects inflict, he often concludes that there 
cannot be any good insects and the only good ones according 
to him are dead ones. It is therefore necessary that every 
farmer should know that there are several insects which are 
eminently beneficial to him and learn to redognize the good 
from the bad and not condemn all alike. “The first step 
towards vanquishing an enemy,” says Curtis, “is to ascertain 
correctly its habits ; the next is to be certain of its appearance 
as not to mistake one party for another; and a third and 
no less important object is to be well acquainted with our 
friends and allies.” Due to this want of discrimination I 
have many a time received specimens of decidedly helpful 
insects sent in as doing serious damage to crops ! The benefits 
conferred by certain insects on the farmer may be divided 
into— 

(i) Assistance in destroying pests of which they are the 
natural enemies; 

(ii) The part they play in the fertilization of flowers; 

(iii) The production of articles of utility and commercial 
value. 

Under the first group we have what are called Predatory 
and Parasitic insects. The first class includes those that catch 
other insects and devour them. Many predacious insects feed 
on insects that are crop pests and in this way help the farmer 
to check them. Prominent among them are the “ praying 
mantis,” dragon flies, beetles, bugs, wasps and flies of 
different kinds. I would specially mention those beautiful 
Small beetles, which bear the dignified name of ‘ Lady birds ’ 
and do a great deal of beneficial work. The young ones of 
these beetles play a very important part in checking plant 
*■ lice on which they almost entirely feed. Most of you have 
perhaps seen wasps carrying, green caterpillars to store in 
their nests as food . for their young ones. Very often the 
caterpillars thus carried from the fields are important crop 
pests ! 
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The other class of insects which are called Parasites do 
their work in a somewhat different manner. Instead of all 
at once devouring the host, parasitic insects lay eggs on 
the bodies of other insects which they ultimately destroy. 
The young ones coming out of the eggs feed on their host and 
gradually eat up its tissues. In this manner one parasite is 
able to kill several insects by laying eggs on a number of them. 
Many insect parasites attack important crop pests and in this 
way greatly check their rapid multiplication. “ Outbreaks of 
injurious insects ” says Dr. Howard, “ are frequently stopped 
as if by magic'by the work of insect enemies of pests ” and 
the work is very effectively done in many cases by parasitic 
insects. Taking advantage of the habits of parasites, eminent 
men in various countries have begun to import and propagate 
natural enemies from different countries and some of these 
e.xperiments have proved very successful. I know of one 
case myself of an American Entomologist carrying 15,000 live 
parasites of the guava fruit fly to Australia in order to try it 
against the fruit fly pest there. But in regard to this method 
of checking pests there is 'great diversity of opinion among 
entomologists as to the final results likely to arise from 
the transportation of insect forms from their original homes 
to new abodes. 

We now come to those remarkable and wonderful benefits 
which cultivators derive from the relations which exist 
between insects and flowers of various kinds. Botanists 
tell us that various cultivated plants are so constructed that 
cross fertilization is effected by insect agency. This work is 
done by insects which feed on the nectar of the flowers; as 
the insect leaves one flower it carries away unconsciously 
some pollen on its limbs and its body and deposits it on the 
next flower of the kind it visits in this way bringing about what 
is called cross-fertilization. Various important plants like 
apple, pear, etc., depend on bees for this work while plants 
like tobacco, petunia, etc., require the help of night-flying 
moths. When plants come into blossom and do not bear 
fruit, bne of the reasons may be the absence of a proper insect 
agency to effect cross pollination. One remarkable instance 
of this close relation between an insect and a plant is found 
in the case of the edible Smyrna fig the proper fructification 
of which entirely depends upon a species of minute wasp 


145 


called “ Blastopha-ga.” The presence of this insect appears 
to be essential for the proper pollination of this fig. In the 
coffee plantations of the hill districts in Southern India, it is 
beginning to be felt that the indiscriminate destruction of 
honey bees by hill tribes interferes with the proper pollination 
of coffee flowers by these useful insects and this question is 
now being investigated. This aspect of the activity of insects 
opens out a wide field for special study since very little is on 
record regarding this fascinating subject. 

We now come to the third group of beneficial insect acti¬ 
vities. Though last this is not the least important of all; for, 
in this case the insects concerned instead of helping the culti¬ 
vator to fight his insect enemies or his flowering plants to be 
pollinated bestow on him certain valuable objects—I mean 
silk, lac and honey. Of course this aspect of insect activity is 
not directly connected with ordinary agriculture but I venture 
to think that silk farming, lac cultivation and apiculture are 
more related to the science of agriculture than to any other 
science. I do not propose to go into detail regarding these 
important products ; I simply make mention of them to show 
the agriculturist that there are among ins.ects wonderful 
creatures such as the silkworm and the honey bee which have 
provided man from time immemorial with such remarkable 
products as silk and honey, the former supplying his finest 
garments and the latter one of his best delicacies. Apart 
from these three important members of the insect world there 
are others which serve as objects of ornament, medicine and 
even food for man in different parts of the world. Perhaps 
some of you are surprised at my last remark ; but it is a well- 
known fact that winged white ants form a delicious article of 
food among some of the low caste' cultivating classes in 
Southern India. 

Gentlemen, I have given you a brief summary of the differ¬ 
ent insect activities as they affect the agriculturist. I think 
it proper before I bring my lecture to a close to add a few 
remarks regarding the practical .side of the question. It is 
perhaps clear from what I have said above that the intelligent 
farmer who desires to save as much as possible of his valuable 
crops from the ravages of noxious insects, and to make the 
best use of beneficial insects will do well to acquire some 
general knowledge of the elementary facts about insects and 


their ways. It is in fact to enforce this side of the question 
that I have availed myself of this opportunity to speak to you. 
The possession of a few fundamental facts regarding insects 
and their habits would prove a great asset to anyone seeking 
either to destroy or to encourage the multiplication of an 
insect of economic importance. As I have already stated the 
number of insects is legion and the methods in which they 
lead their lives are diverse, but it is not difficult to gather a few 
primary facts applying to all insects in general, which will go 
a great way in helping the farmer to deal with the situation 
more effectively. “The annual loss suffered by agricultural 
communities through ignorance of entomological facts is ver}'’ 
great. . . . Unless the farmer has correct information as 

to the best manner in which to combat insect-pests he is likely 
to suffer loss of a serious nature-” The first and foremost 
thing a farmer should know in connection with insects is to 
distinguish harmful ones from those that have been proved by 
scientific research to be beneficial. This can be done by first 
possessing a general knowledge of insects and then by the 
more effective and practical method of observation in the 
fields—by that simple art of seeing which is so useful, so 
universal and yet so uncommon! The farmer can by 
experience distinguish those insects which are major pests or 
cause serious damage to crops from others of minor impor¬ 
tance which hardly ever do any appreciable harm- From the 
point of view of the nature of their attacks on plants almost 
all insects fall into two great groups. One includes those 
that have their mouth parts adapted for cutting and tearing 
plant or animal tissue, such as grasshoppers, beetles and 
caterpillars. The other group contains those which arc unable 
to cut or tear but suck up liquid nutrition from plants or 
animals, such as flies, mosquitoes, bugs, butterflies and moths, 
A plant attacked by one of the biting insects will show torn 
leaves, cut-up shoots or scraped bark, while in the case of 
sucking insects the plant will keep its form but will gradually 
fade away owing to the drainage of plant sap. A knowledge 
of this fact will enable us to find out the particular -insect 
biting or sucking which causes the damage and help us in 
devising the remedial measures suited to each case. 

There is one important feature among insects in general 
which all farmers will do well to have some clear ideas about. 
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What I refer to is the life history of insects in general or what 
is technically known as Metamorphosis, the series of striking 
and remarkable changes undergone by many insects as they 
pass from their childhood to maturity. This is a very com¬ 
mon phenomenon taking place incessantly in nature all round 
our farmers but about which very few, if any, know anything. 
The passage of a common butterfly from the tiny egg to the 
worm-like caterpillar feeding on leaves, the change of this 
caterpillar into an apparently dead object, the chrysalis, and 
the final change into the winged butterfly'—all these pheno¬ 
mena are still closed pages to our average farmer. The life 
histories of all insects follow one or other of two lines. Some 
show all four stages: egg, caterpillar or grub, pupa and adult. 
Butterflies, moths, bees, wasps, flies, etc., all follow this method, 
while others like the grasshoppers, bugs, etc., do not possess 
, a pupa stage but have young ones more or less similar to 
their parents but differing in size, colour or want of wings. 

It must therefore be emphasized that the life history of an 
insect is the most important factor to be considered before 
any measures are adopted to destroy it. For unless its life 
history is clearly known it is impossible to state when, where 
or how to strike it at its weakest point. There are some that 
lay eggs in clusters of a hundred or more in well exposed 
places while in their caterpillar or adult stage they are very 
active, widely dispersed and difficult to check. In such cases 
the insect can be easily and effectively checked by collecting 
the egg clusters and destroying them. There are others of 
which the caterpillars or grubs feed gregariously thousands 
of them in each leaf or branch while there are still others 
which are specially vulnerable in their adult condition b}^ 
their habit of flying to lights, etc. When these facts are 
known it will be found very easy to adopt remedial measures 
in time. An ignorant farmer allows these vulnerable points to 
pass unchecked and then finds himself in a fix when the insect 
has increased in nu'mbers and assumed serious proportions ! 
The important points which we learn by following the life 
history of an insect are its distribution, the nature and extent 
of injury to crops, the period it passes in each of Its different 
stages, its habits, its natural enemies, the other plants on 
which it feeds and other points of great use when devising 
remedies. To take one example—the cocoanut beetle—the 
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cultivator is often ignorant of the fact that the earlier.stages of 
this beetle are spent in manure heaps and dead trees; if 
these are properly attended to there will be a remarkable 
reduction in the damage caused by this pest. 

When once we know the habits of an insect pest methods 
of control become a matter of common sense. It need hardly 
be stated that the best remedial measure is that which is most 
practicable, cheap and effective. Our farmer friends want 
ready-made medicines which will drive any kind of noxious 
insects like magic. But one who knows the ways and habits 
of various insects can easily understand the folly of such a 
request. The good old saying that “ Prevention is better than 
cure ” is nowhere more applicable than in the case of insect 
pests. All control methods fall into agricultural, mechanical 
and insecticidal. The chief agricultural method consists of 
clean cultivation, a proper rotation of crops, the use of good 
fertilisers, etc. There is a common custom of leaving the 
stubble untouched after harvest. The farmer should remem¬ 
ber that it should be destroyed or removed, else it harbours 
pests which will attack the next growing crop. We often find 
this neglected in the case of many plants especially cholam, 
cotton, brinjal and cucurbitaceous plants. There are certain 
fertilisers which when applied to a crop not only keep insect 
pests away, but also make the plants grow with additional 
vigour. Among others kainite and various kinds of oil seed 
cakes possess this property. Drainage, irrigation, ploughing, 
etc., at the proper time-and with a knowledge of the insects 
they affect chiefly, have all their insecticidal value. 

Under mechanical ways of checking pests come various 
contrivances, handpicking, such as the use of hand nets and 
bags, the use of light traps, etc. Insects like grasshoppers, 
plant bugs, etc., can be easily checked by the use of hand nets 
and bags. There are certain insects for which lights have a 
peculiar attraction and these can be trapped by means of a 
light hung in the middle of a field. Cockchafers and various 
other insects can be controlled in this manner. Then come 
insecticidal methods or the use of various chemical and 
medicinal -preparations. The common method of dusting 
ashes over insect attacked plants is wellknown. There are 
various other crude local methods of this kind ; but in many 
cases they are adopted without knowing the why and the 
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wherefore of the operation. To dust ashes over a plant 
•which is being killed by a stem borer is simply waste of time 
and material. Insecticidal methods are of recent introduction 
’into India and it must be admitted that in a poor country full 
of small holdings like this, they are not likely to commend 
themselves to ordinary ryots nor will they be found practicable 
in the case of extensive field crops. They will, however, be 
found very useful in dealing with insects affecting orchards 
and vegetable and ornamental gardens. In these cases and 
in respect of some valuable industrial crops like cotton, coffee, 
etc., insecticidal methods might be found practicable, paying 
and effective. Various kinds of insecticides are sold in the 
market under different names. But most of them are of two 
kinds; those called stomach insecticides which affect biting 
. insects generally and others called contact insecticides which 
are chiefly used against sucking insects. Thus a knowledge of 
the mouth parts of insects, as stated once before, helps in the 
selection of insecticides. Against plant lice, active bugs and 
other bugs called scales, contact poisons are generally used. 
Against leaf-eating caterpillars, beetles, grasshoppers, etc., 
stomach poisons are employed. A very important contact 
poison which is useful against many sucking insects—and 
these are some of our worst pests—has been found in fish-oil 
soap, a substance for which we are very much indebted to the 
Fisheries Department. This substance is manufactured at 
the Fisheries Depot in Malabar. There are others called 
fumigants employed in the case of insects affecting stored 
products. Before leaving the question of control measures 
one important matter which I wish to impress on farmers is 
that they should encourage those natural enemies which more 
than any artificial methods control insect pests. The indis¬ 
criminate destruction of insectivorous animals such as various 
kinds of birds, lizards, etc., should be discouraged. The crow, 
the mynah, and other birds help the farmer a great deal and 
should be allowed to have free play. The custom of allowing 
ducks freely into paddy fields, infested with grasshoppers 
cannot be too highly commended. 

Co-operation which now-a-days plays a very important part 
in most human activities has its place in this subject as well. 
The control of pests will be effective only if there is co-opera¬ 
tion between neighbouring farmers. One farmer may clear 


his fields of weeds or bag the insects in his fields, but i 
from the adjacent field of an idle owner the pests renev 
their attacks, his work is rendered fruitless. 

Gentlemen, I have placed before you, in however uncon 
nected a manner, some facts of interest to Agriculture. Bu 
before concluding I would just add a few remarks regarding 
what the Government has done and is doing in this matter 
To reduce the frequent losses caused by insect pests and tc 
help the farmers the Government has appointed specia 
officers to give them expert advice. These officers are doin^ 
their best; but there is a good deal which the expert can learr 
from the cultivator regarding local conditions, etc., beside; 
those observations in the fields which the farmer is able tc 
make as the man on the spot. Most of the important insed 
pests have been noted and the life histories of many have beer 
worked out. We are now at a stage when practical use o1 
the knowledge so acquired can be used and further progress 
expected. The average Indian ryot is very intelligent anc 
shrewd, not only ready to take up suggestions for bettering 
his condition but also to point out our mistakes. Mistakes we 
do make—and who does not make mistakes—and it is only 
through mistakes that we finally succeed ! As an example of 
the readiness with which the Indian ryot takes up suggestions 
may be mentioned the case of the beetle pest that recently did 
considerable damage to stored paddy in Chingleput and 
South Arcot. People were convinced of the success of the 
measure we suggested-—viz., fumigation with a chemical and 
there were many demands for its application. 

Gentlemen, the whole subject resolves itself into this, viz., 
education of the farmer and his children in simple facts 
regarding insects, in other words—Nature Study in rural 
schools ! 

In course of time as the farmer becomes interested in these 
matters, helps and co-operates with the scientific experts in 
fighting his pests a great portion of India’s produce will 
be saved from the clutches of noxious.insects and added to 
the material wealth of the country. 




LECTURE ON PLANT DISEASES—HOW 
PLANTS SUFFER. 


By W. McRae, Esq-, M.A., Government Mycologist- 
Fortunately in a tropical land like India this subject 
requires but little introduction for we all are familiar with 
fungi in some of their aspects. Fungi are low forms of plant 
life. All being devoid of chlorophyll none of them are green. 
Chlorophyll, as’ you knov^ is the green substance in the 
leaves of plants by means of which, in the presence of sun¬ 
light, they can take the salt-solutions absorbed from the soil 
by the roots and the gases of the air and from them can 
manufacture food to build up their own structure. Plants that 
do not contain chlorophyll are unable to do this and therefore 
must make use of nutriment already manufactured by the 
plants possessing the requisite chlorophyll. Fungi, then, 
cannot make their own food from simple substances but are 
entirely dependent on other plants. They may get it either 
out of living plants or from dead and decaying vegetation. In 
the latter case where the nourishment is obtained from leaf- 
mould, cow-dung, breadjwood and such like substances, fungi 
really do useful work in decomposing the dead matter and 
rendering it again available as plant food, although when they 
attack bread or timber in houses they are looked on from our 
economic point of view as destructive agents. In the first 
case, the fungi which derive their food directly from living 
plants are called parasites or parasitic fungi while the plants 
on which they live get the name of host-plants. 

When a green plant becomes infected by a parasitic fungus 
it has additional work to perform having to provide food for 
itself and -also for its uninvited guest. In'some instances it is 
quite capable of doing this and remains unharmed but in 
other cases the extra work is beyond its power and it suc¬ 
cumbs. The fungus may devour all the food destined for the 
host-plant’s necessary functions or it may derange the starch¬ 
making machinery of the leaves and the host-plant dies of 
starvation. It may stop up the water-conducting tubes of the 
stem and the host-plant dies of thirst or by weaving a covering 
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SERICULTURE. 


SERICULTURE IN SOUTH INDIA. 


T. V. RAMAKRISHNA AlYAR. 

{Conliiiiied from f. 334, Vol. XIA'I.) 

Mulberry. —During the 2nd month after planting the cuttings put out shoot 
and at this time the soilaround isweeded b}’ hand or bullock hoes. Leaf picking 
to feed silkworms is begun from the lifth month onwards. This may be earl\- 
or late according to the quality of the land, the amount of cultivation, manur¬ 
ing and the timely rains. Every subsequent year either before or soon iifter 
the first rains the plants are pruned flush to the level of the ground. After 
pruning, the soil is raked up either by hoes or by ploughs and a handtul of 
manure ap'plied to each set of stumps; some apply a few cartloads and mix it 
up with the soil. The usual weeding is done about two months after pruning. 
Cattle browse on mulberry leaves, but the Kollegal farmer does not make any 
provision in the way of trenching or fencing around his fields. Mulberry 
plots in this way keep on from six to ten years in this tract. As years follow 
the attention paid to the plot becomes less and less and with it the yield of 
foliage falls down considerably. A general idea of the operations connected 
with mulberry cultivation and the rough average expenditure on one acre of 
land in Kollegal may be had from the following statement:— 

Ploughing in summer 5 times at Re. 1 . ... Rs. 5 

Manure 12 cartloads at 8 as. . 6 

r 1 plough ... . 0 

Planting j 6 men to prepare cutting., and 

V planting at 4 as. ... ., ] 

Watering if rain fails ... ... ,, ? 

Hoeing and weeding 2 months alter planting ,. 


0 0 
0 0 
8 0 


8 0 
0 0 
0 0 


- 


Total... Rs. 17 0 0 


Subsequent years 
Pruning s 
Ploughing (3) 
Manure 5 carts 
Weeding 


Rs. 1 0 0 
„ 3 0 0 
., 2 8 0 
2 0 0 


WmKh 


Total... Rs. 88 0 


In Berigai, as stated oitbe before, we do not find any extensive cultivation 
of mulberry or silk rearing as in Kollegal. The area under mulberry in this 
place for the fasli 1319 = 1910-11 occupies 15'49 acres and almost the whole 
of this area is around the village of Berigai and arranged in big blocks. One 
important difference between Kollegal and Berigai in the matter of mulberry 
cultivation is the fact that in Berigai the mulberry grower, the silkworm rearer 
^^and the feeler are one and the same person. There is hard|,y any exception 
fc'To this rule, as such great attention is paid to the preparation of the land, 
^etc., so that one may get plenty of good leaves. Another feature in this 
place is. that each cultivator takes up sriiall plots of land instead of large areas 
|hd rears as many worms as he can from the foliage goti Three gMn/ns or 
^W’e is the typical area 'taken by each cultivator. "The mulbei'ry lands in^;.,,, 
T^rigai have more'eir less the character'of’garden lands. CThe pr^afation of 
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m (ars„pe™,,„ ,K,i <,o„e 

"IS, the land is dug up to a depth of 18 f expensive. Instead of plough- 
bars in April and May Lt Vs^l f. ! r"’ local crow- 

clods are allowed to d^Tor about a sugarcane planting. The dug-up 

and a week or fortnight- after this thp i ^ second digging is now given 
levelled. Lines are madetniL ' i f u'® the land 

channels for irrigation are made alonTtv,*. planting. Generally 

plot. Cuttings are obtaineT?o. " sides and through the centre of the 

9 in. lensifa"' “l"' ” 

apart. As in Kollegal the cutting, n,-^ T* ’ ^eing 1 or 1^ feet 

"P but planted as usual. Unlike as in KoHeral H covered 

other also. There are in Beriu-ii n'Tt • ‘.Obi^l *he holes are nearer to each 

suUani or Naiti and the Cliilloor ‘L,-^"Ct'cs of mulberry known, viz., the 
but since the latter yiefds nore for T™"*' ‘^e better variety 

ins the land is done In Toll T lnVTl commonly. Manur- 

planting, while some others apply it a month"n Prepared just before 

from six to ten cartloark ^ Generally 

3/40 acre. A month or 40 days afte^r for an area of three guntas, 

around the cuttings and this corresoonrlsTn T” a °1 ^he soil is.done 

sal. There are facilitit for Ti'hTtinT n Tu , K^Hc- 

berry lands are well irrigated T • i- locality and some of the mul- 

Evei-y subsequeir'TTr pi ulrr^ by the 4th or Sth month, 

good irrigation facilities the nlants P ace and sometimes when there are 
and again^n SjT After e.L™ ^ 1" F'ebruary 

two or three cartloads of manure are applied”' stumps and 

nurseries of cuttings watered and i °f the growers aLso keep 

facilities for irrigating the fields occuT^^n'^ lem vvhen rains come in or 
the foliage the Lners of adkcenTm m cattle from feeding on 

and build fences around a bie area nf ^ contribute something 

enclose thei, own Sf In tL mL?,l .U'’' T'’°“ d 

condition for over 30 or 40 years mulbeiry plots are kept up in good 

STATEMENT OF ‘>'”='<*^8^ AND ROUGH ESTIMATE OF 

are lol’udf S“"t»s or 3/40 acre and the estimates 

First digging of land in April-May, 8 men 
'dt 4 as. 

Second digging in June, 6 men 

Breaking of clods and levelling a week 
beiore planting. 2 men 

Preparing lines, making cuttings and plant¬ 
ing, 6 men 

Manure, 8 cartloads at 8 as. !.. 

Weeding and spading in August and Sep¬ 
tember, 2 men ‘ ^ 


Rs. 


2 0 0 
1 8 0 

0 8 0 

1 8 0 
4 0 0 


0 8 0 


Subsequent years:— 
Pruning, 1 man 
Digging, 3 men 
Manure, 4 carts 


Rs. 


Total... Rs. 3 


3 . 10 0 0 

0 

4 

0 

0 

12 

0 

2 

0 

0 

. 3 

0 

0 


tea TP 1 -ii c , siatement tor one acr 

to Ks. 133-i 4 and every following year Rs. 40. 
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From the above accounts it is evident that there is a great deal of 
difference between Kollegal and Berigai in the methods of mulberry cultiva¬ 
tion. At the latter place the methods adopted more or less approach those 
in Bengal. It is also apparently very expensive compared to Kollegal ligures. 
While the Kollegal ryot spends only Rs. 10/- per acre, the mulberry farmer at 
Berigai spends Rs. lO/- over a plot which is less than a twelfth of an acre. 
Being small holders they bestow additional trouble and expense over the plot 
in order that they may get the highest possible income from their small plots. 
There is not a single mulberry farmer in Berigai who owns a full acre of 
mulberry land who cultivates the area on his own accord in this thorough 
and expensive manner. All lands are divided into 3 gunta blocks chiefly and 
leased out to silk farmers. 

; In both these places leaf picking takes place five times in the year and 
thus five crops of cocoons are generally raised. 

DISEASES OF MULBERRY. 

The mulberry plant in these two localities though not subject to any 
. serious pests, now and then gets diseased and silk rearers suffer as they 
# cannot feed worms with diseased leaves. In Kollegal there are two diseases 
known as Butlia mart and Chirkulli mart. The former is said to be caused by 
l>. minute insects at the back of tender leaves—very probably plant lice, scales, 
.or thrips. Chirkulli mari is a kind of leaf curling, the cause of which is not 
i’known. In Berigai, likewise, two are known as Rahkarza or BiuUlhiroflaamu 
fcand Angarkarza or Akkt rogamu. In the former the attacked leaves turn 
I ashy in colour and‘in the latter the leaves gradually dry up, the causes of 
both being unknown. 

OUT-TURN. 

■iSi 

The out-turn in mulberry cultivation is differently calculated in the two 
places. In Kollegal where the mulberry grower does not generally rear silk 
worms, the leaf is disposed of at every picking. The foliage is sold either 
wholesale or retail. In the latter case, the price is calculated according to 
each head, load or Mooilai and according to the quality the prices vary from 
4 annas to Rs. 2 or 3 per mootai. The average out-turn of foliage for a year 
from a fairly well cultivated plot one acre in area is from 40 to 50 moottais 
f;ahd at a moderate price wmuld fetch Rs. 75. In Berigai, on the other hand, 
I the foliage is not sold but the grower uses it up for his own worms and as 
|;such the out-turn can be calculated only from the amount of raw silk he is 
[.able to get by feeding worms on the foliage got from his plot. The Berigai 
fyot is able to rear twelve trays of ripe worms from the foliage of 3 guntas in 
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a yezr. Thus from an acre in one year he can rear 160 trays. Now, bri.r 
le <ollegal out-turn also to this category we find that with the yield of' 
acre he is able to rear 48 trays of ripe worms. Thus in cocoons ?_ 

With 1 acre foliage quantity of cocoons reared in a year in Kollegal p l 

maunds at Rs. 12-8-0, Rs. 150-0 0. o legal 1. .^ 

With I acre foliage quantity of cocoons reared in a year in Berig-ii I 
40 maunds, Rs. SOO-0-0. ^ciigai,:| 

the ^ |;ibular statement in which is also included for comparisonl 

the estimates of mulberry cultivation in Bengal will clearly show the expenses'^ 
and income. In this table the rent of the land and the expenses involved ini 
1 eating, appliances, labour, etc., are not included. The area is one acre. | 


Locali¬ 

ties. 

Initial 

outlay 

Annual 
* outlay. 

Total at 
2nd year. 

Outturn 

of silk. 

Kollegal 

Berigai 

Bengal 

. 17 0 0 
. 133 5 4 
. 145 0 0 

8 8 0 
40 0 0 
70 0 0 

25 8 0 
1-73 5 4 
215 0 0 

1 2 mds. 
40 „ 

48 „ 


Price of 
silk. 


Profit, 


Rs. 1.50 124 8 o; 

500 326 10 8^ 
.. 600 385 0 0" 


Mauncl in all cases = 25 lb. each or 1,000 tolas. s 

THE CULTIVATION OF THE SILKWORM. 

caste 'f silkvvorms in Kollegal is chiefly in the hands of low 
caste Hindus and Muhammedaris. Of the former the Gangadiars and Pariahs 

canld^°‘ however, it is gratifying to find that some lingayets 

cal ed m Kollegal, Sivachars, have also taken to silkworm rearing In 

d m T' cnltivalors are Muh.-,n,me- 

.. he methods followed m rearing the worms and the various appliances' 
used are almost the same in both the localities. 

HOUSING OF THE WORMS. " 

Generally no separate house or shed is built to house the silk worms ' 

Phey aie kept m odd corners of dwelling houses themselves. Sometimes the 

I »ys of worms are kepi i„ dusty iU-venlilaled rooms which >000" ^ I L 

^ ‘hem kepi i„ open veird^rdoset 

sleep 'll* and' ‘"'"’hers of household 

sleep, eat and spend the greater part of their day we find silkworms alsn 

^used. In poor huts in Alhalli near Kollegal I have found one or two stai^ds ^ 

Thp 1 n ij ^-ttention paid to the housing 

convSrce ■ "" “S i 

REARINCJ appliances. 

^he silkworm are (1) 3/,/W or 

used in Kollegal is evidently a corrupt form of the Bengali synony^ ‘mTcW 
verlic^ ows 0^2 ‘"ch"‘Tach ll '’°d“ ''' ^ ■ 

f-rihire r - —-y" ^ ; 

ke o.he.4' : 

..8h.s are «e„erally slrong bamboo or svood and the orosrpieces IS ' 
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Wghta sland -tt sTt 

i -»-t"-- 

I The upright posts of the stand are ote, r""® ■'°°"’ “"'y >2 Irays 

I ‘'“P ■■>»■«>■ ants from attacking the 1™™,^ “"‘Pans to 

These are travs for ke • 

««h,g and are circn.ar hr s^" Vt Xall 

Sf^ ^ 'or a Rupee,t:, "■ 

: ** ‘^'e somewhat 

rp, CHENDRIKES. 

i same form of the Benmi; « ’ ^ ''• cornipted or 

t material '’“"’•’oo maZn^h"'''™*''', oh=nd,aki is 

mateiial upon this screen-tike surface ^ 'edge of the same 

I breadth. This arrangement is to eive fh in in 

ZmZ“'' chendZ ge^Z'" “ ‘‘''‘■o “"8 i^ffaces 

tomboo screen is attached to two , ® "’oamnes 4 ft. by 6 f,. The 

.enpporting pole is temporarily fixed art f f' '“o'’ “do. A third 

. exposed to the snn rvitl, the woriSs Th '' has to be 

aapee In Berigai there is noZi v o, “i,”"® ““ ■•“ '■■<>"' 2 to 3 Ic, , 
I«e of different sixes. Some are oftel Z T '■'®‘" o'-'"''-ites. Zey 

I house .erandahs when not in „se '"""e' -xed as screens S 

"h:Zfi.z:i;zs:~ “Z'’ .o 

I^rts a bro^d. To sZZ"bZ? Zh tZ”’’°"o 
liearers who rear worms at certain Pm'chased from 

|i/4 to Rs. 2/8 a thousand according to ^ 

|he cocoon. It has been found tZ disZol Z of 

twth and one of the primary causes for rt, ='«'* are very rarely met 
I Sood selected disease-free seed cocoon's 


OXALIS. 

August. The soil was tuZe'dZer‘toTdepth'’lV‘''“’ 
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THE CARE AND TRBATMP-vt 

Neither the KolJegal nor the Re r • WORMS. 

I tjreat deal of t'le success in silkworm^^-ili^cu “nderstood that a 

T , feeding. 

|ncl„di„g Hvo o^^'m «,nKTl‘„td,r''Le 
IfPnnkled over tender worms. As the ^ chopped up finely and 

Ig-acliially reduced, until at last after the lomhT'' ll'" ci'Oppina is 

foi- a day, nVZd is “en"'*"" 

ep. . CHANGE OF BED 

|jean tray and the worms with the freshtn^ over another 

|to the clean tray. In this pr^.^^" ’^ar^ 
^'iie get jammed and die. ^ ^ " get choked while 

TB disposal of the LITTFr 

pose to th^mSa an'd here tr'^'oS catRe 
feel on silk worm litter are said to ermw ve ^'''oeclilx-. Cattle 

fept heaped to dry and late^on ^’^tert 

yttle attention is paid to the ventilaLn or s ^ '"“Cherry lands. Verj’ 
|ays are crowded and in this way manv wnr^"^ ['.^^oired for the worms. The 
Jmeimes for want of sufficient number of proper room. 

I ^ few trays and never thinned as thly ^ 

If o” to therwi^r'^Tlm^ ‘'‘''e col- 

|e worms a,-e collected and kept f iZ i / ";^«ferrmg is very crude. The ■ 
lljdfuls of n^orms are taken each time f d ' ehendrikes. 

ns process alone a good manv worms bP "Pon the chendrike 

rf'the chendrikes with the ^pinn nZf’”"the cold 
time and this is said to aid tl e Z Z for 

I emoi^d from the spuming screen dZlfZ'ZT ^°eoons 

I '' and then stffiedZhhZZn.''’"" 
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COCOON STIFLING 

This proems is done as follows:-A vessel of water is kept upon a fil 
and the water boiled. As it boils a basket full of cocoons is plLecfover thi 
ves^l and the mouth co^•ered by pieans of a cotton sheet or blanket It | 
in his position for a few minutes. When the heat of the steam hed 

be felt upon the sheet the basket is removed and the cocoons in it whici 
aie all by then stifled spread out and kept ready for reeling. 

SILK REARING. 

Just as the mulberry grower and worm rearer are different individual* 
le w01 m rearer and the silk reeler are also very often different persons i| 
Ko le^l. In BeiTgai the same man grows mulberry, rears the worm al 
leels the silk.- Silk reeling is done in both these places almost exactly in thi 
same manner and with the same apparatus In Kollegal one man oftel 
maintains a sort of fllature where he has from two to fifteen or twenty reeliril 
machines. In other cases each householder has one or two machines wit 
w uch he leds out his crop of cocoons. In Berigai there is no filature ^ 

any kind Each man has a small apparatus for reeling and gets his cocooi 
reeled with it. 

REELING APPARATUS. l 

1 he reeling apparatus is a very simple and cheap mechanism and is 
woiked by two persons, one the cocoon reeler and the other the windei. 
consists of the following three parts : 

(1) At one end is the reel (rattle or ‘charka’) which is a vvoodi 
uheel-hke structure revolving on a horizontal axis, with a handle at one eiil 
of the axis. It IS to this wheel that the silk thread reeled from the cocooil 
is wound up in what are called skeins or ' ladis,’ 

(2) At the opposite end is a basin of boiling water with the cocoS 
inside. The reeler sits close by and reels the cocoons. Kept slanting o\4 
the basin is a T-shaped rod called TlmrMllc; the horizontal portion of t(| 
T is a flat metal piece with two holes bored. The reeled silk threads frol 
two sets of cocoons m the basin are made to pass through these holes f 
the"'i 'eefore they pass on to the reel. 

(3) Bt^i'v:een the reel and the oven with boiling water is a cross 

wooden piece over xihich the silk threads pass on to the reel; this rod movl 
right and left when the re?ling goes on. the object of the motion being M 
distribute tfie silk threads evevly on the reel two or three inches in breadti 
preventing all the thread windng in one place. This lateral motion i 
brought about by the help of an eccentric arrangement and connectioi 
between the rod and axis of the reel. A pulley at one end of the reel ax| 
called Dtndu is connected by a cord to a rough eccentric or RdikatM 
attached to the cross piece or rod. While the reel is turned, this arrangl 
ment moves the cross piece laterally. ' 

Just after leaving the holes in the Iharp^tte or T piece the silk threap 
are made to cross each other. This Croisure or Kainchi is said to be useflt 
in agglutinating the fibres or baves from the dilferent cocoons which go tl 
form a fibre and giving the thread a uniform thic.cness. M 

The whole reeling apparatus costs from Rs 2/8/- to Rs. 3/- the onll 
costly portion is the reel which costs about Rs. 2'4/-. The price is a littll 
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Conclusion.—I have reviewed at some detail the different aspects of 
Sericulture as it is practised in Southern India at the present day. The above 
account, however, cannot be considered complete without some general obser¬ 
vations on the main aspects of the subject and some suggestions in the way 
of effecting certain improvements in the local methods. It may be stated 
without fear of contradiction that every aspect of this industry in its present 
condition admits of some improvements in all directions. From the growing 
of mulberry to the preparation of raw silk for the market every process allows 
room for some change. And it is the silk farmer of Kollegal that might bring 
about these improvements one by one with the greatest advantage. Firstly, 
in the matter of mulberry cultivation the Kollegal farmer may run away with 
the idea that in proportion to his outlay he gets comparatively better profits 
lihan his brother in.Berigai or Bengal. But it must be stated that this indiff¬ 
erence and the policy of little outlay and small profits wall not only retard 
progressive sericulture, but would go a great way to deteriorate the cultivation 
of this valuable and paying crop—mulberry. With the cheap labour at his 
command and the ideal physical features, with only some extra care and 
investment, in the matters especially of soil selection and preparation he can 
not only increase his profits but bring this important crop to the fore-front 
from the inferior position it occupies at present. Instead of selecting large 
areas of indifferent soils and working with them it would be highly advantage¬ 
ous if smaller areas of better soils are taken up. It is always better to 
manage a small plot efficiently and get better results than looking after big 
areas indifferently and get small returns. By cultivating the lands deeper 
and paying more attention every year to the plot than at present, it may be 
kept on flourishing for several years. I believe that this indifferent cultivation 
of mulberry in Kollegal is due to the fact that the silk-worm rearer is often 
a different individual from the mulberry grower, whereas in Berigai it is not 
so and the difference between the two is quite evident. Coming next to the 
matter of the cultivation of the worms, we find that no other aspect of silk 
industry shows more faulty methods and stand in more urgent need of improve¬ 
ments. The main secret of success in sericulture depends upon the proper 
care and treatment of the worms. Our silk farmer here is sadly unaware of 
this important maxim and pays the penalty for the same. He is aware that 
a good percentage of the worms are carried away by diseases and yet he does 
not take any pains to rectify the evils. The housing, feeding, handling and 
the general treatment of the worms are all exceedingly crude and slovenly. 
Good ventilation is an extremely important factor with silk worms and this is 
neglected in more ways than one. Silk worms are not to be housed in dingy 
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httle air space between two trays of worms Ld tf. . 
worms in individual trays, also Ld to 

mejas containing trays of worms should always be kept in a welf venfM ^ 

»=3SSiSlf" 

no,t%Trd:dT..ayf';i;r”“'^ 

during the younger stages, the h^l^Ler thSlroraL' 
ey spin. The change of bed now praclrsed by slanting ^uftr /oTr 

sonre remark. The impure gi g°t oit bwhis sL"ff s"' '°■■ 

worms and yet the rearer keeps it heaped up for honrs togrth« dose So llSe 
. rearing meja. It must always be taken far awav f.-n^ o ® 

as soon as possible after change of beds, and thin fed to ea Se m'oSSS 
disposed. The general handling of the worms especialk r I n I 
ferred from tray to tray or to the chendrike', aL deLi ves a 2 s'’lT 
worms are very delicate insects and they must not be touched wLht ie h S 
as far as possible; but when necessary they must he iLLn , 

When in the trays or on a chendrike I worL is L„d tTjZIfT'' 

injury it must be at once removed with the litter and not 111 

where it is and rot. Even on the floor of fh^ ' - • remain 

should never be allowed to remain Thp « • t room dead worms 

at the end of each brood is a thing quite unkn^r to mfr^ 

using cow dung .“slUrihelmrl^.r S ^bXclurger " 

ocoons m reeling, arranging two or three ci oisures of the silk thread instel 
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of one, making knots when the silk threads break in the process of reeling— , 4 , 
these are some of the simple and easy improvements that might be effected in i 
connection with the reeling of silk cocoons. But since there is sufficient^ 
demand for the rough Korra ’ silk the Kollegal reeler does not appear to be/^ 
very anxious to introduce any improvements to get better qualities of silk. To« 
those, however, who wish to produce finer silk with a higher market, the valued^ 
of these suggestions might appeal to a certain extent. In addition to all the 
above points there is one aspect of the whole question of silk-worm rearing 
which is of the utmost importance and which above all will contribute to the 3 
success of the silk worm industry. This is the selection of healthy seeds for^ 
piopagation. The want of proper attention to this one point alone has con-^^3 
tributed not a little to the decline of the industry not only in Kollegal but in'^ 
many other silk centres. The rearer should make sure that the seeds he starts 
with are healthy and free from disease—especially the hereditary “ pebrine. 

For this he must get seeds from reliable sources where disease-free seeds ^ 
are sold. 


Befoie concluding I must add a few words on the attempts the Madras^ 
Government has been making to revive the industry in Kollegal. An officer 
of the Agricultural Department subordinate to the Government Entomologist 
and having some training in Sericulture is stationed at Kollegal with the J 
special object of advising the silk-worm cultivators to adopt the improved J 
methods of sericulture. He visits the rearing villages, selects disease-free i 
seeds for the reaiers, demonstrates disinfection of their rearing sheds and^^^^a 
appliances, shows them the use of nets and perforated papers for changing k 
beds, and advises them in the methods of proper feeding of the worms and M 
good sanitation. He is at present chiefly engaged in demonstrating the ^8 
improved methods by carrying on silk-wmrm rearing himself on a small scale 
and selling"disease-free seeds to rearers. For this purpose he has for the 
present confined his work to one important silk rearing village, so that with 
the improvements he introduces this might form a sort of centre to attract 
other villages. That his seeds command a higher market value shows that 
the improvements are appreciated by the silk rearers. In addition to the 
attention paid to the immediate wants of the industry a few experiments are 
tried under the guidance of the Government Entomologist in the way of 
acclimatising the univoltine European silk-worm and the trial of the leaves 
of the mulberry trees instead of those of the bush as food for the worms 
The European silkworm is being tried with success in some other parts of 
India at piesent and it is well known that all races of worms when fed on the 
tree-mulberry leaves give more silk than when fed on the bush-mulberry. If 
all the silkworny rearers of Kollegal begin to appreciate and adopt some 
of the easy improvements suggested above—as some of them are already 
doing—thanks to Government efforts—they are sure to adopt newer 
improvements which might improve their lot and thus open a bright and 
prosperous future for this much neglected but very valuable and ancient, 
industry. 
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A CATALOGUE OF NEW WASPS AND BEES (FOSSOMES, 
DIPLOrrEEA AND ANTHOPHILA) DESCRIBED FROM 
THE INDIAN REGION SINCE 1897. 

BY 

T. V. Ramakrishna Aiyak, B.A., F.E.S., F.Z.S., 

Acihuf Oovemme^U Entomologisfj Madras AgricttUurat 
College, Coivibaio're (S. Lidia). 

More than seventeen years have gone by since the late Col. Bing¬ 
ham brou^t out his excellent work on the wasps and be^ of India as 
one of the volumes of that veiy" useful ** Fauna of British India ” 
series. It is needless to state how considearably our knowledge of 
the aculeate hymenoptei'a of the Indian legion has increased since 
1897. Steady coiiectiug and interesting observations have been 
made by workers in the diflerent parts of the country and as a result 
several species new to science and a good many forms new to the 
region have been discovered in addition to a mass of literatuie that 
has accumulated on the taxonomical and biological aspecte of the 
se\'eral already kno%vn forms. Unfortunately the descriptions of 
new forms aiid the mass of valuable information regarding known 
ones are all found scattered about in a host of different journals, 
reports, j^riodicals, etc. Hundreds of paper's have been published 
on this group of insects and a good mam^ of them in foreign 
languages. Until some one takes up the v^eiy difficult task of 
publishing a new edition of Bingham’s volume with all up-to-date 
information, I am sure some difficulty will be felt bj' people u*orking 
at the group—especially beginners, to lay tlieir hands easily at the 
various references. In view of this fact I ha\'e made an attempt m 
the following pages to catalogue the \’ariou8 references to new 
species of Fossores, Diploptei’a, and Anthophila that have been 
described from the Indian region during the past sixteen yeai^. In 
doing so, although the chief aim has been to list all new species—as 
a supplementaiy” list to the species described by Bingham, I have 
also tiled to include (a) references to a few forms alreadj'' described 
from the Indian region before 1897, but whidi have been omitted 
by Bingham in his v^olume, and (ft) all available refer^ces to 
important papers published since 1897 containing notes of a biolo¬ 
gical or taxonomical nature on the v'arious Indian species of w^asps 
and bees. 

The original idea in prepaiing this catalogue w^as to have a 
reference caid index for private use; but it struck me later tliat 
the list, iu spite of the several di'awbacks it is bound to contain, 
might, if publidied, be of some use to other workers in the same 
field. Situated as I am fw* away from any large entomological 
20 
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library or a good named collection^ it is quite possible that the list 
may be inccmplete in various ways* The recent papers of well- 
known specialists like Turner. Meade WaMo, Cockerell, etc., also 
show that many new names, especially those of the late Cameron, 
are synonyms. All the same, for reference purposes I believe the 
list cannot but be of some use. The catalogue does not pretend 
to be complete with regal'd to the references to papers publislied 
after 1912, although all available ones np to date have been 
included. 

In the arrangement of families and genera T have followed 
Bingham and with regaid to the species of genera including more 
than one they have been arranged, as far as possible, in chronological 
order. 
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FOSSORES. 

MUTILLIDiE. 

Classification of tliefamily.—Ashmead. Canad. Ent., XXXV,, p, li05,1903. 

Table of Mutillids.—Ashmead, p. 48, Journ. N. Y. Ent. Soc., VI1., 1899, 

Aptekycona. 

Apteiygona and its allies, Saunders, p, 258, Ent. Mag., 1899. 

Motilla. 

M, intemi^iuj Sauas,* p. S54, Ann. Soc, Ent. Fr,, 1867, Ceylon, 

M. Andre,* p. 10, Termes Puzitek, XIX. 1896, East India. 

Jf. «uh»tituta^ Andre,* p, 11, do, do, 

M, seimtiokteeft^ Andre,* p. 17, do. Himalayas. 

M. aedipm, Cameron (apterous cf)* p. 53, pL iv., fig. IS, Mem. Manck Soc., 
XLI (4), 1897, Barrackpore. 

M, a}ympe^», Cameron, p. 55, Mem. Manch. Soc. XLI (4), 1897, Ceylon. 

M, aesulaiuif Cameron, p. 66, Mem, Manch. Soc- XLI (4), 1897, Ceylon.* 

• Spp. described before 18»7, but omitted by Bingham in his book. (8pp. 
underlined are those already described In Bingham's book.) 
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M, addalia, Notee on, Cameron, p. 881, A. M. N, H., XI, 1908. 

M, opidenta. Smith. $, Cameron, p, 67, Mem. Manch. S 00 -, XLl (4), 1897, 
•unr IS probably same as M, horror (Binglvain, F.B.L, i., p, 12), Cameron, 
p. 67, Hem. Manch. Soo. XLI (4), 1897. 

M. ind^en$a, Cameron, cf, p. 62, Hem Hanch. Soc., XLI (4), 189 , 
Bombay. 

M. hu'ttriosa, Cameron, $f ,p. 67, Heni. Hanch. Soc., XLI (4), 1897, Ceylon. 
M. hwTnilh, Cameron. $, p, 72, Mem. Mandi. Soc., XLI (4), 1897, Bar- 
rackpore. 

M. laeta, Cameron, $, p. 72, Hem. Manch. Soc., XLI (4), 1897, Barrack- 
pore. 

M. arUlf Cameron, j, p. 74, Mem. Manch. Soc,, XLI (4), 1897, Barrack' 
pore. 

M. perepdfKtf Cameron, 2 , p. 76, Mem. Manch. Soc., XLI (4), 1897, Bar^ 
rackpore. 

M. fuvdpennit, Bingham, ^, p. 118, pL A., 6g. 6, B. J., XII, 1898, Deesa. 
M. vitrara, Cameron, $, p, 1, Mem. Manch. Soc.. XLIT (11), 1898, Trin- 
comale, Ceylon, 

Af. swnjjhVKrta, Cameron. $,p, 6. Mem. Manch. Soc.. XLH (11). 1896, 
Ceylon. 

M, poithuma, Cameron, $, p. 8, Mem. Manch. Soc., XLII (11), 1898, 
Ceylon. 

M, cmtociata, Cameron, 2, p. 9, Blem. Blanch. Soc., XLIT (11), 1898, 
Ceylon. 

.If. indecom, Cameron, 2 f P* pl- Bleju. Manch. Soc., XLII (11), 

1898, Ceylon. 

M, emestij Cameron, 2» P* Blem. Manch. Soc., XLU (11), 1898, Ceylon, 

M.Utiffiom, Cameron, 2» P* Mem. Manch. Soc,, XLII (11), 1898, 
Ceylon. 

Cameron, 2fP-l'l» Blem. Blanch. Soc., XLU (11), 1898, 

Ceylon, 

M. HtvUa^ Cameron, 2>P’ Mem. Blanch. Soc., XLII (11), 1898, 
Ceylon. 

Af. ottrwto/ohr, Andre, cf, 2* P-21, Ann. Soc., Ent. Fr., LXVIT, 1898, 

HC 

M.. pattU, Andre, cf 2 # P* 28, Ann- Soc., Ent. Fr,, LXVll, 1898, Karachee. 
M. spinulosa, Andre, 2» P* 26, Ann. Soc., Ent. Fr., LXVII, 1898, Cochin, 

Karachee, Poona, etc. 


M,_ 

M Smith, Cat. Ill, p. 87,1866. 

M, pusUla, Bingham, p. 88, F. B. I., i, 1897. 

.If, fredericif Andre, p. 20, Ann. Soc., Ent. Fr., 1898. 

M. a&(tuam, Gtnt, Sexes, Bingham, p. 101, B. J., XII, 1898. 


M. cona, Cameron, , p. 60, 

M, eetma, Cameron, tS , p- 62, 

M./orttTiata, Cameron, , p. 68, 
M, lena, Cameron, <J, p. W, 

M. Haima, Cameron, c?» P* 65, 
Af. carw, Cameron, d, p. 66, 

AT. 3W<Koc«, Cameron, <I, p. 67, 


Af. a?^tel'a, Cameron, cf» P* 8, 
Af. pirditOr, Cameron, c?, p- 4, 


do. 

do. 

do. 

do. 

do. 

Muesoun. 

do. 

do. 

Barrackpore 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Allahabad. 

L, Manch. Soc., CLIV (16),1900, Khaaia 

Uills. 

do. 

do. 

do. 

do. 

do. 

do. 
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Cameron, cf jP* 6 Mem. Manck> Soc.,CLlV (15), 1900, KJbiasia 

Hillfi. 


M„ isom, Cameron, <J, p. 8 

do. 

do. 

do. 

M. re»pon»aria.^ Cameron, cJ » P 0 

do. 

do. 

do. 

M, onarOf Cameron, cf, p. 11 

do. 

do. 

do. 

M* honorata, Cameron, cf f p* 12 

do. 

do. 

do. 

M, eltnim, Cameron, ^ , p. 14 

do. 

do. 

do. 

.If, aiftaia^ Camion, cf, p. 16 

do. 

do. 

do. 

.If. Ij/mtaf Cameron, cJ, p. 17 

<ior 

do. 

do. 

M, lathonia, Cameron, J, p. 18 

do. 

do. 

do. 

ilf. tepcka^ Cameron, (J, p. 19 

do. 

do. 

do. 

.If. kha$ianaf Cameron, (J, p. 20 

do. 

<lo. 

do. 

.If. ato&P, C^eron, , p. 22 

do. 

do. 

do. 

Jtf. coeriAeotmcUif Cameron, , p. 28 

do. 

do. 

do. 

.If, montanata, Cameron, <5 , p. 24 

do. 

do. 

do. 

.If. andtina, Cameron, $, p. 26 

do. 

<1o. 

Ceylon. 

.If, consoli^ta, Cameron, $, p, 26 

<lo. 

do. 

do. 

.If. reda<!ta^ Cameron, $, p, 28 

do. 

do. 

BanadinoTe. 

.If. offelia, Cameron, $ , p, 26 

<lo. 

do. 

do. 

.V. vdiMtOf Cameron, 9 , p. 80 

do. 

do. 

do. 

.K drytUf Cameron, 2, p.81, Mem. Mancb. Soc., XL1V(15),1600, <lo. 

compactiUSj Cameron, $, p. 32 

do. 

tlo. 

do. 

ilf. martialisj Cameron, 2 » P* 6^ 

do. 

do. 

do. 

.If. (iV/foofejMts, Cameron, $, p. 84 

do. 

do. 

Tirboot 


..If. liidentUf Cameron, 2, p. 35 

do. 

do. 

(Bengal). 

Ceylon. 

Af. pamphia^ Cameron, 2, P- 36 

tlo. 

do. 

Barrackpore. 

.V. Titmrcia, Cameron, 2, P* 37 

<lo. 

tlo. 

do. 

Af, Cameron, 2, P* 38 

do. 

do. 

do. 

M, ejnancipata, Cameron, 2» P* 30 

do. 

do. 

do. 

*lf. phcuflaf Cameron, 2, P* ^ 

do. 

do. 

Poona. 

Af. eddata, Cameron, 2 t P- 41 

do. 

do. 

Ceylon. 

.If, heeitfitOf Cameron, 2 f P* 43 

do. 

tlo. 

do. 

A/, pttrtk^af Cameron, 2» P* 42 

do. 

do. 

Barrackpore. 

.V. j^rsKam, Cameron, 2 f P* 43 

do. 

do. 

Ceylon. 

.If, r^condittif Cameron, 2 f P* 44 

do. 

do. 

do. 

Af, aspem Cameron, 2» P* 4o. 

do. 

do. 

do. 

Af. indf^ciUif Cameron, 2 f P- 47 

do. 

do. 

do. 

M, lethat'tfia^ Cameron, 2 f P- 48 

do. 

do. 

Barrackpore. 

Cameron, <J,p, 49 

do. 

do. 

Poona. 

Af, ^M<wZrtcflrmafc, Cameron, cf, p, 51 

do. 

do. 

Barrackpore. 

Af. ere««VZn, Cameron, cf, p- 52 

do. 

do. 

Ceylon. 

A/, phaetmat Cameron, cJ f P* 54 

do. 

do. 

Barrackpore, 

Af. idyiu, Cameron, , p. 55 

do. 

do. 

do. 

M, $ahHiic(t, Cameron, (Jf P- 56 

do. 

do. 

do. 

M, labtcna, Cameron, p. 58 

do. 

do. 

do. 

.If. %mma, Cameron, cf, p. 60 

do. 

do. 

Tirhoot 


M, futiebranuj CamexoD, cJ, p. 61 
M, 9erem, Cameron, <J, p, ^ 

M, cleonyina^ Cameron, <J, p. 64 
M, maculicoi'itis, Cameron, <?, p. 65 
M. jooeeta, Cameron, <J, p* 67 
M. bidffmca. Cameron, (J, p, 68 
M, offlana, Cameron, cJ, p. 70 
M. ilUtj Cameron, <?, p. 71 


(Bengal), 


do. 

do. 

Barrackpore, 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

Ceylon. 

do. 

do. 

Barrackpore, 
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M.foveata, Cameron, <$ fp* 1% Hem. Manch. S^, XLIV (I5),1900f Cejlon. 

Cameron, p. 74 do. do. Barraokpore. 

M. r^ioy Smith, Cameron, , p» 271, pL fig. 8 it 9, B, J., XIV, 1902. 




do. 


var ,/Wca-Andre, p. 35, Ann. Soc., Ent. Pr., 1806, 


M, 4K>nata, Nuree, p. 79, pi. fig. 2, B. J, 


Karaohee. 
XIV, 1902, Simla. 


M. kallala, Nuree, d, p. 80, pi. fig. 1 do. do. Beesa. 

M, ^tkay Nurse, $, p. 80, ^ fig, 4 do do. do. 

M. ch'tta. Nurse, $» P* ®0, pi. fig. 3 do. do. Stmlai. 

M. dimitiy Cameron, <J, p. 207 tk». do. Deeea, 

M. acoAta, Cameron, , p. 269 do. do. Simla. 

M. Cameron, d > P* do. do. do. 

M. f^hiUppa, Nurse, d, P- 694, A. M, N. H., XI, 1903, Deeaa. 
M, adAcripta, Nurse, $, p, 396 di>, do, do. 

M. vumda. Nurse, $, p. 398 do. do. do, 

M, argetUomactdata, Smith— Notes on sexual characters. 

897, A, M. N, H., XI, 1908. 

M. aMitOf Nurse, $, p. 397, A. M. N. H., XI, 1908, Beesa. 

c?, Nurse, p. 898, do. do. do. 

?, p. 899 do. do. do- 

M, offiduy Nurse, , p. 899 do. do. do. 

M, kradeay Nnrse, , p, 400 <lo. do. do. 

Jtf. KeUa, Nurse, p. 2^ B. J., XVT, 1904, Kangra YaUey. 

Jlf. inoa, Cameron, p. 279, A. M. N. H., XHI, 1904, N, India. 

M, arta-my Cameron, p. 280 do. do. Simla. 

M, trehuiy Cameron, p- 280 do, do. N. India. 

Jlf, se$m, Cameron, p, 6, Zeits. Hym. Dipt., IV, 1904, Khasia Hills. 

M, gnatwy CSameron, p. 7 do. do, do, 

M, tistty Cameron, p. 8, do. do. do. 

M. bond, Andre, p. 264, B. Ent. Z., 1907, Sigiri (Ceylon). 

M, aurofasdatft, Andre, p. 265 do. Pankulam (Ceylon). 

JIf. atbopunctatay Andre- p. 266 do. Nalsuda (Cteylon). 

M, htdoAtana, Smith ( 5 described for the first time) 

^ckaar, p. 118, fig. 6, Spol Zeyi, V, 19(^, Ceylon. 
M, wiUeyiy Wkskwar, 9, P- 119, fig. 7, do. do. do. 

M, spActrayform a^«?, Mngham, p. 8W, Ileo, Ind. Mus., II, 1908, India. 
M, indiff(t,form neir, Bingham, p. 851 do. do, India. 

M, ianthity Turner, p. 144, SpoL Zeyi, VII, 1911, Ceylon. 

M. baiidn’iffffd, Turner, p, 144 do. do. 

JIf. porcdla. Turner, p. 145 do, do. 

JIf. pinguuatta. Turner, p. 146 do. do. 

JIf. therm/tphibty Tomer, p. 146 do. do, 

Mfumiffata, Turner, p, 147, do. do. 

JIf. fictehedy Turner, p, 147 do, do, 

JIf. tdoJacad, Turner, p. 148 do. do. 

JIf, dAddffffta, Tia'ner, p. 148 do, do. 

jjf. mdamta. Turner, p. 160 do. do. 

Ol>ONTOMtntlLl.A. 

O, dkldmend% Andre, p. 426, Ann. Soc. Ent. Er., 1903, Sikkim. 

ilHOPAix^vuiinnA, 


do 

do 

do 

do 

do 

do 

do 

do 

do 


R,Japhia. 

MvtillaJajJna, Cameron, p. 268, B, J., XTV, 1902, Beeea, 
RhophcdomutUla jAphia, Andre, p, 426, Ann. Soc., Ent. Fr., 1903. 
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Spn,oMTmixA, 

-S. dtcla. 

MvtiUa eltckif Cameron, p, S, Mem, Manch, Soc,, XTjTI^ (11) 1898, 
Anumdhapara (Ceylon). 

Spiltmwtilla dtola, Andre, p, 251, D. Ent. Z., 1907. 

Do. do. Tomer, p. 141, SpoL Zeyl., VII, 1911. 

PROMKOILLA. 

P. pme»tabili$t Andre, p. 288, D. Ent. Z., 1007, Anunidhapura (Ceylon), 

P cpanosovia. Turner, p, 151, Spol, Zeyl. VII, 1911, Ceylon. 

P. metaUim, 

metatUca^ Cameron, p. 120, Mem. Manch. Soc. (4), V,, 1882, 
Promacellft metallim, Andre, p. 262, D. Ent, Zb.. 1907, Ceylon, 

DABYnABKIB, 

D. Nvrsei, 

MutUla situpecta. Nurse, p, 395, A. M. N. H., XI, 1908, 

Da^labris Nursei^ Andre, p. 427, Ann. Soc. Ent. Fr., 1908, Beesa. 

List of Ceylon Mutillids, Andre, p. 251, D. Ent. Za., 1907. ^me known 
Species are also referred 2D kere.) 

THYNNID.E. 

ClABBifioation of Hiynnidte—Ashmead, p. 96, Canad. Ent., XXXV, 1003. 
Notes on the genera of Thynnidm—Turner, p. 63, T, E. S., 1908. 

Genera and species of Thynnidee—Turner, Genera Znsectorum, 1910. 

Methoca. 

Af, tivU^cdpomuSf Cameron, p. 68, A. M, N. H., IV, 1899, Khasia Hills. 

DOt —/twiw; parasite on Olcindela'—Bouwman, p. HO, JLevende Natuur, 
Am sterdam, 1908. 

M. ichneuvimoideSf Latr. Life history and hahits of—Adlerz j Arldv. Zool. 
Ill (4), 1906. 

IsWAftA, 

Eswaxa and allies—Turner, p. 476, A. M. N. H., 1900. 

SCOLIID.E. 

Noree on Bcoliidss—^Turner, p. 476, A. M. N, H. HI, 1909. 

Tiphia. 

r. to, Cameron, p. 44, Mem, Manch Soc. XLI (4), 1897, Mussouri. 
r, Camertm, p. 46, do, do. do. do. 

T. c^pmlig. 

1\ Jiatipetmisj Bingham, p, 69, F. B. I., i; 1897. 

T. dyjiealie^ Cameron, p. 47, Mem. Mmich. Soc., XLI (4), 1897, 
Mussouri. 

T. fjuinqMecarmata, Cameron, p. 288, A. M. N. H., XIIL 1901. 

T. dppealie. Turner, p. 124, A. M. N. H., II, 1908, 

T.fttlvohida, Cameron, p. 17, Mem. Manch., Soc,, XLII (11), 189^ 
Pi Hina, 

T. petn. 

T. hrciipemiM, Cameron, p. 17, A. M. N. H., V., 1900, Barrackpore. 
T.jyetyif Turner, p. 128, A. M. N, H., II, 1908. 

T. jHdimrinata^ Magr., p. 250, Ann. Mub. Civ. Gen. (2a), XII, 1892. 
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T. erythrttcetu, Oaiii., Mem. Maoch. Soc., XLI, 1897^ Mussoun. 

T, omaisa. Nurse, p. 81, B. J., XIV, 1902, 

T.p 0 fycarm(tla, iSimer, p. 124, A, M. N, H,, II, 1008, 

T. decreseens. * 

T, decrescetts, "Walker, p. 876, A. M. N, H,, IV, 1850. 

T, sud laev^ata, M&gr., p. 254, Ann. Miis. Civ. Gen. 2a, XIL 18(@, 
Deesa. 

T, nermsa. Nurse, p, 61, B. J., XIV, 1902. 

T, d^esceti^, Turner, p. 125, A, M. N. H., II, 1908, 

T. gyinosa, Cameron, p. 287. Entomologiat, 1902, Khasia HiUe, 

T, <aunp€tmis, 

Bingham, p. 64, F. B. I., i, 1807. 

T, curvinervis, Cam., p, 288, Entoniologirt, 1002, Khaeia Hills. 
Z'.yWrnw'rm, Cam., p. 266, A. M. N, H., XIU, 1904, 

T. auripfTtms, Turner, p, 120, A. M. N. H., II, 1906. 

T kka»iana, Cameron, p. 86, A. M. N. H.. X, 1902, Assani. 
r. emtalicuUita, Cameron, p. 67, <lo. tlo. do. 

T, eKioefrt, Nurse, p. 400, A. M. N. H.. XI, 1908, Kaaluuir. 

T, rothneyi, Cameron, p. 824, do, do, Assam. 

T, elavinerM, Cameron, p. 281, A. M. N. H., XllI, 1904, N. India. 

T hivmlayensis, Cameron, p. 262, do. do. do. 

= T. fu»ufm%mti , Mayr, var (a) Turner, p. 121, A. M. N. H., II, 1908. 

T, p, 288, A. M. N. H.. Xtll, 1904, N. India, 

T. denticula, Cameron, p, 284, do. do, do. 

T, tubercvlata, Cameron, p. 265, do. do. do. 

T nmltensii, Cameron, p. 287, do. do Simla. 

jT. e<i - pr4tmi. Smith, Turner, p. 118, A. M, N, H., II, IOCS. 
j^^^iKs ^mitirr i^^rner, pv 110, do. do. 

T^nfra^ngTSmlth, Turner, p, 12.3, <lo. do. 

Smith, p. 18*3, Cat,, iii, 

T. rtifofimtirttta, Cameron, p. ll.>, Mem. Manch. Soc., V (4), 1892. 

T. cassio/yfi, Cameron, p, do. do. do. XLI, 1897. 

T, ntfo^ntomtct, Turner, p. 462, A, M. N. H., Ill, 1900. 
r, oswtni, Turner, p. 152, SpoL Zeyl., VII, 1911, Calcutta. 

T,_femorata, Fah . Life History, Adlerz., p. 21, Ark., Zool., 1911. 

Myzine. 

,V. bengalmsh, Cameron, p. 20, Mem. Manch. Soe., XLH, 11,1898, Pocma. 
M. <tpimacula, $, Cameron, p 272, B. J., XIV, 1902, 

Do. (J, Nurse, p. 401, A. M. N. H„ XI, 1008, Deesa. 

M, rothneyi, Cameron, p. 88, A. M. N, H., X, 1002, Assam. 

.V. tvbpeivjlatits. 

Rlesia ^td}})etiolatui, Cameron, p. 185, B. J. XVIH, 1907. 
yiyzine do. Turner, p. 4V6, A, M, N. H., Ill, 1009, Quetta. 
M. bahichiitttnensh. 

Plesia halucUttanenm, Cameron, p. 184, B. J., XVIII, 1907, do, 
Myzine do. Tamer, p, 470, A, M, N. H., Ill, 1909. 

.V. binghami, Turner, p. oOl, A, M. N._H., I, 1908,^ Lower Burma. 

M. dmidtattcomw, Bingh., Turner, p. 501, A. M. N, H., I, 1908. 
^^r^c!«MCOTmS]^Furner^r476, A. M. N. H., Ill, 1909, Deesa. 

M. €tUH>ma<mlfita. 

Pcecilotiphia allHtmawhtta, Cameron, p. 274, pi, fig. 6, B.*!., XIV, 1902, 
Myzim do. Turner, p. 479, A.JIN.H,, HI, 1909, Deesa. 
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Note on Pcecilotiphia, Turner, p, 181, A. M, N. II, 1908. 

The Genera Myzine and Pleeia, Turner, p. 497, A, M, N, H., 1, 1908. 

SCOLIA, 

S. Nurse, d, p. 82, fig. 6, B. J., XIV, 1902, Beesa. 

Do, do. $, p. 401, A. M. N. H., XL 1908, 

S. xitlda. Smith, Nurse, p. 402, A, M. N. H., XI, 1908, Peesa. 
^Tetythrotnclt^f Cameron, p, 9, Zeits. Hym, Dipt., IV, 1904, Deesa and 
Simla, 

S, quettaendi, Cameron, p. 136, B. J,, XVIII, 1907, Quetta. 

& mcmra, F,, Cameron, do. do. tlo. 

ScoUa, Synonymy and variation, Turner, p, 619, A, M. N. H., 
VIII, 1911. 

Discolea. 

2), erythropoda^ Cameron, p. 323, A, M. N. H., XI, 1903, Khaaia. 

D, niprobitnacultUUt Cameron, p, 300, B. J., XVIII, 1906, Deesa. 

Elis. 

E, tJtctrticica, Sauss ty. Cameron, p. 55, Fauna Maldivensia, 1902. 
Maldives. 

E, nihricata^ Nurse, p. 402, A. M. N. H., XI, 1903. Deesa. 

Elis-Synonymy, Ashraead, p. 8, Canad, Ent., XXXV, 1903. 
Elis-name, transferred to Plesia and replaced by CampsomeriB-Turner, 
p. 166, A. M. N. H., IV, 1909. 

Elis, key to the Oriental spp.. Turner, p. 713, P. Z. S., Pt. Ill, 1912 

Meiba. 

,1/, quadrhnactdata^ Cameron, p, 274, pi. fig. 5, B. J., XIV, 1902, Deesa. 

A note on M. qnadnmaculataf Cameron, p. 90, ^it. Dipt., IV, 1904. 

P 1 .E 8 IA. 

P. madr€ispat€ma, 

Myzine Tjutdraspatatut, Smith, p. 72, Cat., Ill, 1866, 

Myzine vioUfceij>eimif, Cameron, p, 21, Mem. Manch. Soc,, XDII(ll), 
1898,5. 

Pietia madra^ipatana, Turner, p. 507, A. M. N. H., I, 1908. (Turner 
thinks this to be the $ of Myzine dimidiata, Guer). 

P, dimidiata, 

Myzme dimidiata, Guer, p. 675, Diet. pitt. d'Hist Nat., V, <J. 

Methoca orientadis, Smith, p. 66, Cat., Ill, 1865, <J. 

Pl&iia dimidiata. Turner, p. 508, A, M. N, H., I, 1908. 

P, opaeifruns. Turner, p. 609, A. M. N. H., I, 1908, Tennaserim. 

P. mttUata, Turner, p. 610, do. do. do. 

P. ertenm. Turner, p. 611, do. do. Burma. 

P. petiolata. 

ptUolata, Smith, p. 72, Cah, III, 1865, ^. 

MyAne ceyloniaa, Cameron, p. 18, A. M. N. H., V, 1900, $. 
pietia petiolata, Turner, p. 612, A. M, N. H., 1,1908. 

P. hartata, 

Myzine hortata, Nurse, p. 51, pL, fig. 6, B. J., XTV, 1902. 

Pietia hortata. Turner, p. 612, A. M. N. H., 1,1908, Deesa. 

V, nvrtei, Turner, p. 480, A, M, N. H., Ill, 1909, Simla, 

The Genera Pleeia and Myzine, Turner, p. 497, A. M. N. H., 1,1908. 


31 
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POMPILID^. 

Cl&ssiftcatkm of the family- -Aehmead, Oanad, p. ] 49* Ent., XXXll, 1900. 

pBEUOAGElflA. 

P. ^bra, BiDgbaiii, p. 118, B, J., XII, 1898, Sikkim. 

P. arHhttm, Cameron, p, 30, P. Z, S., Pt. II, 1901, KhaBia. 

P, momo, Cameron, p. 218, A. hL N. H., IX, 1902, Bengal. 

P. muta, Cameron, p. 314, do. do. Barrackpore. 

P. erythroifoda, Cameron, p. 06, A. M. K". H., X, 1902, Assam, Sikkim 

Madras. 

I\ montxmata, Cameron, p, 67, do, do. Assam. 

P, gnoma, Camert>n, p. 67. do. do do. 

P e.rcdlem, Cameron, p. 68, <k». do. do. 

P. nvutilata, jSTnrse, p. 403, A. M. N. H., XI, 1908, Deoea. 

P. hpcha, Cameron, p.* 291, A, M, X, H., XIIl, 1904, Simla. 

P, Iwnyuida, Cameron, p. 416, A. M. N. H., XV, 1906, Khasla Hill s. 

E jmlchrifroni, Cameron, p. 417, A. M. N. H., XV, 1906, Khasaa Hills. 

P, lyrata, Cameron, p. 418, A, M. K. H., XV, 1905, Khasia HUis. 

P. myritUdu, Cameron, p. 418, A. M. K. H., XV, 1905, Khasia Hills. 

P, agitata, Cameron, p. 419 do. do. d<^>. 

P. Schulz, p. 165. Spol. Hym,, 1906, 

P,Jlavicolli6, Cameron, p, 419, A. M. K. H,, XV, 1906, d.>. 

P. i^gripalim, Cameron, p, 420 do. do. do. 

P. tacteipenmif Cameron, p. 421 do. do. <k>. 

P. jmrpxtr&x, Cameron, p. 422 do. do, do. 

P. prophetica, Cameron, p, 422 dt*. do. do, 

P. himaiaymdSf Cameron, p. 423 do, do. do. 

P. bidews, Cameron, p. S^, Entomologist, 1908, Sikkim. 

P. cuUc^ormiSy Bingham, ftirm n^tc, p. S6S, Eec. Ind. Mns., II, 1908, India. 
P. invidioaa, Bingh^i, fomi wtp, p. 354 do, do. do. do. 

P, mimica, Bingham, form p. 354 do. do do. do. 

A key to Khaaia species of Pseudagenia’—Cameron, p, 416, A. M, K. H,, 
XV, 1906 

Aoexta. 

A. diana, Cameron, p. 19, A. M. N. H,, V, 1900, Khaaia 

Salids. 

5, l^ptoctTm, Cameron, p. 17, Mem. Mauch. Soc., XLI (18), 1897, Sikkim, 

6. iaporbane, Cameron, p. 28, P. Z. S., Pt. II, 1901, Ceylon, 

S. himalay^nih, Cameron, 340, Entomologist, 1902, Khasia Hills. 

B, ititirndim, Cameron, p. 77, A. M, N. H., X, 1902, Assam. 

iS. Ichasiaims, Cameron, p. 78, do. do. do. 

8, assamemin, Cameron, p. 78, do. do. do. 

S,Junctellus, Can;eron, p. 79, do. do. do. 

8. curvinfrms, Camenm, p. do. do. do. 

6l 5re*'(pe«w.i4, Cameron, p. 81, do. do, do. 

8. aridus, Nnxse, p. 408, A. M, K, H., XI, 1908, Mt. Abu. 

8, tnchiosoma, Cameron, p. 289, A. ht. K. H,, XUl, 1904, N. India. 
S.frederici, Cameron, p, 290, do, do, do. 

(S, lugubntm$, Cameron, p. 291, do. do, do, 

8. ceneua, Cameron, p. 10, Zeits, Hym, Dipt., IV, 1904, Sikkim. 

8 fluctuate, Cameron, p. 474, A. M. N. H., XV, 1906, Khasia Hills. 

8. Frederiei, Cameron, p. 474, do. do. do. 
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Name changed to S. petri, Scbnlz, pw 167, SpoL Hfmei:K>pt, 1906. 

& saturjtalii, Cameron, p. 475, A, M. N, H., XV, 1905, KhaBia HiDi 
iSf. temp^stivuSf Cameron, p. 476, do. do. do. 

S. proecurtoTt Cameron, p. 477 do. do. do. 

S^^fiavuSjJF ^—ObeervationB <rf habits, by T. V. Ramaknshna Aiyar, 
p.Tw^EeSoy)]^ Ind. Ina. Life, Calcntta, 1909. 

S. minieticuaf Cameron, p. 76, Soc. Ent. StegL (24), 1909, Sikkim. 

& flehrafm$, Cameron, p. 22, Ind. For. Reo., IV, n, 1918, Debra Dun. 
Salius attacking ** galeodes," Bingham, p. 178, B. J., XIU, 1900. 

Salius -name replaced by ** Cryptoohellus, ” Fox, 268, Ent. News. 
Philadelphia, XII, 1901. 


PoMPttuw. (AnopUus, Lepel). 

P. ichneum&mfarmu, Cameron, p. 85, Mem. Manch. Soc., XU (4), 1897, 
Museouri. 

P. d^perditiu, Bingham, p. 119, B. J., XII, 1898, Simla. 

P. j^rturian*, Cameron, p. 589, A. M. N. 1^ VJ^ 1900, Banackpore. 

P. implaeabUu, Cameron, p, 640, A. M. N. H., VI, 1900, Bengal. 

P. c^nerms, Cameron, p. 77, Mem. Maneh. Soc., XLIV (15), 1900, 
Ceylon. 

P paulug, Kuree, p. 82, B. J., XIV, 1902, Deesa. 

P. certatoi-, Nurae, p. 88, fig. 11, B. T 
P. anvgtm, Nnree, p. 88, pi. fig. 12, 

P. bt-utug. Nurse, p, 84, do. 

P, cassina. Nurse, p. 84, pi. fig. 9, 

P. horaidtu, Nuree, p. 84, pi. fig. 10, 

P. tnprobane, Camercm, p. 78, Blein. 

Trincomaii, Ceylon. 


XIV, 
do. 
do. 
do. 
do. 

Manch. 


1912, 


Soc., 


Deesa. 

do. 

do. 

do. 

do. 

XLIV 


(15), 1000^ 


P, deesae, Cameron, p. ^8, 

P. caryath, Cameron, p, 279, 

P, earns, Cameron, p. 280, 

P. Cameron, p. 281, 

P. alcacus, Cameron, p. 282, 

P, caroli, CamercAi, p. 282, 

P. Aaljf$, Cameron, p. 288, 

P. simiamds, Cameron, p, 288, 

P, itidoatantu, Cameron, p. 264, 

P. laticotfis, Cameron, p, 82, A 
P. Hooheri, Cameron, p. 88 
P. auijefvma, Cameron, p. 84 
P, axmpbdU, Cameron, p, 86 
P. mjTh'citantut, Cameron, p. 85 
P. i^iopltuaj, omoenis, Cameron, p. 826, A. M. N. H., XI, 1903, Khasia. 
P, icadee, Cameron, p. 826 do. do. 

P. styrvs, Cameron, p. 327 


do. 

do. 

do. 

do. 

Simla, 

do. 

do. 

do. 

do 

do. 

do. 

do. 

do. 

Deesa, 

do. 

do. 

do. 

do 

do. 

do. 

do 

do. 

Simla, 

do. 

do. 

Deesa, 

do 

, M. N. I 

L, X, 1902, Assam. 


do. 

do. do. 


do. 

do. do. 


do. 

do do 


do. 

do. do. 



P. venenatta, Nurse, p. 



do. 

do. 


S27 

do. 

do. 


511, 

A. M. N. H., 

XI, 1008. 

Deesa. 

512 

do. 

do. 

Kashmir. 


do. 

do. 

Mt. Abu. 


do. 

do. 

Kashmir. 


Assam. 

do. 

Khasia. 


P. jWnM, Nurse, p. 512 

P. antmius. Nurse, p. 518 _ 

P. f AnopHuB} otvdes, Cameron, p^ 17, Entomologist, 1905, Daigiling. 

P. hero, Cameron, p. 17, Entomologist, 1906, 

P. vightm, Cameron, p. 17, do. 

P. paladeB, Cameron, p. 467, A. M, N. H., XV, (1905), Khasia Hills. 
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P. recoTuUtm, Canieron, p. 4t{8, A. M. X. H., XV, (1906>, Kha$ia Hills- 


P oedilut, Cameron, p- 468, do* do. do 

I\ etimuiatm, Cameron, p. 468, do. do. do 

1\ ardctcens, Cameron, p, 460, do, do. do. 

I* lictor, Cameron, p. 470, do. d<i. do. 

1\ it/ivs, C'amerftn, p. 470, do. do. do. 

P.Cameron, p. 471, df»- do. do. 

R delphtii, Cameron, p, 471, do. do, do, 

Rt addendum, Cameron, p. 472, do. do. do- 

R. fuTwhrtttitw, Camerrm, p. 476, do. do. do. 

R, Imiattts, Cameron, p, 47S, do, do. do. 

P.benedictm, Cameron, p. 600, B. J., XVII, 1906, Deeaa. 
1\ ithomts, Cameron, p. SOI, do. do. do. 


PompiluB—Habita—Kaband, p. 171, Boll. Sc. Fr. Belg., PariB, XLlll. 
1909. 

I\ anctlis, Fbr —Obeervatioiie on habits, by T. V. Itamakrishna Aiyar, p. 
"T^^T^Troy), Tnd. Ins. Life, Calcutta, 1900. 

CE310PA1.E!J, 

C, jmrra, Cameron, p, 20, A, M. X. H., V, 1000, Ceylon. 

C.Jttdic((tri.r, XuTse, p. 66, pi, fig. 15, B, J., XIV, 1902, Deeaa. 

C. .ViarciVi, Nnrse, p. .j 7S, A, M. X, H., XI, 190S, Kashmir. 

C. Cameron, p. 415, A. M. X. H., XV, 1905, Khasia Hills. 

Ceropales, parasitic habits—Adlerz. Bih, Svenska. XXVllI, 1904. 

Aporus, 

A. e,icruci(mfy Cameron, p. 285, B. J., XIV, 1902, Simla. 

AlYSO^f. 

.4, anitulip€$, Cameron, p. 21, pi. XVI, fig. 1, Mem. Manch. Soc., XLI (18), 
1897, BarrackfMire 

A. rt^icoUe, Cameron, p. 25, Mem. hlanch. Soc., XVII (11), 1898, Ceylon. 
A. Cameron, p, 290, B. J-, XlV, 1902, Simla. 

A, erythrotkonu'y Cameron, p. 290, do, do. 

SAPYGID.H. 

Classification of the family — Ashmead, p. 8, Canad. Ent,, XXXV, 1908. 

PotocHRUH. 

P. Cameron, p. 62, A. M. X. H., IV, 1899, Khaeia HtUa. 

Pabasapyca. (gen. nov.) Turner. 

1\ moUefi. Tamer, p. 405, pL 1, fig. 8, T. E, S-, 1910, Sikkim. 

RHOPALSOM1D.E. 

Rhopalosoma. 

R. abnormis, Morley, p, S66, pi. fig. 15,T.E.S., 1910, Ceylon and Calciitt .1 

SPHEGIDJe. 

Sphegids—Classification—-Aebrnsad, p. 145, Canad, Ent., 1899. 

.Aar AT A. 

A. tirgeniiofancitilis, (jameron, p. 151, Mem. Manch. Soc., 4 ii, (1889). 
Xurse, p, 510, B. J., XIX, 1909, Barrackpore. 

A. litbricata, Xurse, p. 614, A, M. N, H., XI, 1908. Beesa, 
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A. (jvettae. Nurse, p. 1. B. J., XV., 1903, Quetta. 

A. lucinda^ Nurse, p. 26 B. J., XVl, 1904, do. 

A, Cameron, p. 1010, B. J., XVII, 1907, Deesa. 

Df>. do. Nurse, p. 511, B. J., XIX, 1909. 

A rcmtuta. Nurse, p. 510, B. J., XIX, 1909, Quetta. 

A compta^ Nurmi, p. 610, do. do. Mt. Abu, 

A sHectaf Nurse, p. 511, do. do. Iteesa. 

A, cihBiduta, Nurse, p. 511, do. do. Mt. Abu. 

A, kasJnmrewigj Nurse, p. 511, do. do. Kashmir. 


Tachvtes. 

T, hospeSf Bingham, p. 119, pi. A., fig. 7, B. J., XII, 1898, Deesa. 

I)o, th). Nurse, p. 512, B. J., XTX, 1909. 

T, interstitialUf Cameron, p. 20, A. M. N. H., V„ 190(.J, Ceykm. 

T. Cfylonka, Cameron, p. 31 do. do. do. 

T, hrecipemm^ Cameron, p. 22 dt>, do. Barrackpore. 

T, aurifrau, Cameron, p. 28 do. do. Ceylon 

T, taprolxm€f Cameron, p. 28 do. do, do. 

T, mftctUitftrmf Cameron, p. 24 do. do. Barrackpore. 

T. andrenxformis^ Cameron, p, 64, A. M, N. H., X, 1902, Assam. 

T. fiagellatUf Nurse, p. 514, A. M. N, H., XI, 1908, Mt. Abu 
7’. pmuwrt. Nurse, p. 515 do. do, Deesa. 

Do. do. Notes on—Nurse, p. 512, B.J., XIX 1909. 

T, diitpara. Nurse, p. 8, B. J., XV, 1^3, Mt, Abu. 

T, shim, Nurse, p. 3 do. do, do. 

T, neaem. Nurse, p. 4 do. do, Quetta. 

T, rufipalpis, Cameron, p, 296, A. M. N, H., XIH, 1904, N. India. 

T, amviensis, Cameron, p. 297 
T, fulmpHom, Cameron, p. 297 
T, ftdcoi'cstita, Cameron, p. 298 
T. “inamdipmnis, Cameron, p. 299 
T, » tria, Smith, Nurse, p. ol2, B. J., XIX, 1909. 

?■. opt&mia. Nurse, p. 513, B. J., NIX, 1909, Deesa, 

T, mtuta, Nurse, p. 513, do. do. Jubbulpore. 

T. A-enoferm, Eohwer, p. 581, Proc. U, S., Nat, Mus. (40) 1911, India. 
Tachytee, Prey of—Gardner, p. 186, Ent. Mag., XLIV, 1908. 


do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 


Homocabrus. 


H, ceron. Nurse, p. 1, B. J., XV, 1903, Deesa. 

H. menetaug, Nurse, p. 2, do do. Baluchistan 

CttATOLAKUA (new genus Cameron, 1900). 

C,feinorata, Cameron, p. 34, A. M, N. H., V, 1900, Khaaia. 

Taohyspuer. 

T, bnvitarsis. Kohl, p. 783, Verb. Ges. Wien., LI, 1901, Ceylon. 

T, nudm. Nurse, p. 516, A. M. N. H., XI, 1903, Deesa. 

T, poUm-, Nurse, p. 516, do. do. do. 

T. ineentw. Nurse, p, 516, do. do. do. 

T, conclttsug, Ntjrse, p. 517, do. do. do, 

T, px-Ofectus, Nurse, p. 617, do. do. Kashmir. 

T, Cameron, p. 126, T. E. S., 1903, Barrackpore. 

T, puncticepe, Cameron, p. 127, do. do. do. 

T. mrikirta, Cameron, p. 128, do. do. do, 

T. ttncitpennis, Cameron, p. SOI, A, M. K. H,, XIII, 1904, K, India. 
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T, biMteiCulfita, Cameron, p. 223, A, M. X. H., XV. 1006, Kharia Hilte, 
T, imtnustw. 

T, $ind«ta, Camepon, p* 306, B. J,, XVIII, 1908, Deosa. 

T imtvuctM, Nurse (new name), p, 614, B. J., XIX, 1909. 

Nurse,p. 614, B. J., XIX, 1909. 
r. f«focfa^3ltir8e, p. *14, B. J., XIX, 1909, Bomlmy. 


T, jyecvlator, Nurse, p. 614, do. Beesa. 

T, keiiopMlm, Nurse, p. 516, do. do. 

T, Nurse, p. 615, do. do, 

T, aUatus, Nurse, p. 616, do. do. 

T, ytyoroftcus, Nnrse, p. 516, do, do. 


SFANOI.AKIU. {fffrt. ww", Cameron, 1900). 

S. Cameron, p, 38, A, M, N. H., V, 1900, Barraokpore. 

Labea. 


L, /iMcwffff, Cameron, p, 26, A. M. N. H,, V., 1900, AUakabad. 

L. iridiptnnh, Cameron, p. 26 do. do. Barraokpore. 

L, lungicKH'me, Cameron, p. 27 do. do. do. 

L, neaera. Nurse, p. 4, B. J., XV, 1903, Quetta. 

T, bic^rata, Cameron, p. 294, A, M. N. H., XUI, 1004, N. India. 
Z. pffffidialie, Camerou, p. 295, d**, do. <lo. 

Z, Cameron, p 802, do. do. do, 

Z. eimitlma. Smith Nurse, p. 517, B, J., XIX, 1909, 

Lajouoa. 


Z. Walker, p. 306, A.M.X.H., V, 1660, Ce^on, 

Z. tSausB. Cameron, p. 17, Mem. Mauch. Soc., XLIV 15,1<H)0. 


XOTOOOXIA. 

X. V/utpunmn, Cameron, p, 25, A.M.XJBt., V, 1900, Himalaya. 

AT. pulchemm((, Cameron, p. 286, pi, %. 7, B.J,, XIV, 1902, Beeiai. 

X. Cameron, p 117, T.E.S., 1908, Batraekuore. 

y, inierm^ia, Cameron, p. 118, 
y,piKtentn», Cameron, p. 118, 
y, pamx, Cameron, p. 119, 

X'. indioa, Cameron, p. 120, 

X . stnaiieolli)i, Camerou, p. 121, 
y, tanj^om, Cameron, p. 122, 
y,fuscUtu/inu, Cameron, p. 122, 

X', Cameron, p 128, 

y, jH^moea, Camerou, p 124, 
y, ptei^, Cameron, p. 126, 

X^ pit^, Cameron, p. 126, 

X’ fuicinerra, Cameron, p. 224, A. M. N. 

X*. ticicHlata, Cameron, p, 225, 

X'. kJiatitma, Cameron, p. 226, dkt. 
y, tieeu-, Camermk, p. 226, do. 

X’. tefftdani, Camemu, p. 226, do, 

y. testfteeicGmU, Cameron, p. 227, do. 

X”. stremia, Cameron, p. 228, tie, 

X'. n$lcifren», Cameron, p. 228, do. 


tlo. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

tlo. 

do. 

do. 

do. 

do. 

do. 

dt>. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

tlo. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

M.N. 

H., XV, 

1906.: 

do. 

do. 


do. 

do. 

do. 

do, 

do. 

do. 


do, 

do. 

do. 

do. 

do. 

do. 

do. 


* Omitted by Bimfhani, probably a Xotoyroniia or Larra. 
t Xeu' to the roKiou. 
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N. Ww. Habita—T, V. Kaiiuikrishna Aiyar, p. 201, Lefroy 

1909. 

Libis. 

L. rioliiceiimadi^ Cameron, p. 300, A. M. N. H. XIU, J90«, N. India. 

L. nitidMf Cameron, p. 28, IntL For. Rec., Vol. IV, Pt U, 1913, Dehra Dun, 

CoE^oi<ABBA. (y«t. nov. Cameron, 1900). 
r. apn^JuUcuktta, Caiueton. p. 29, A. M. N. H« V, 1900, Barrackpore, 

LEFTonABB*. {ffen. nov, Cameron, 1900), 

L. ^vinen-a^ Cameron, p, 80, A. M. N. H., V, 1900. Barrackpore 

h. losi//itur%w, Cameron, p. 31, do. do. 

7v. rvticulnUt, Cameton, p. 81, clo. do. do. 

Cmkysolabba. {yen. aor. Cameron, 1901). 

npjtentUcidataf Cameron, p. 118, A. M. N. H., VIII, 1901, KhasiaHillB. 
( nwreo^iiceaf Cameron, p. 119, do, do. do, 

Odoktolabka, {yen. tvir. Cameron, 1900), 

Cameron, p. 8^ A. M. X. H., V, 1900, Khaeta. 

<K niym, Cameron, p. 12, Zeits. Hym. Dipt.^ IV, 1901, Sikkim. 

PlAOETIA. 

P. Cauteron, p. 11, 2eits. Hym. Dipt., IV, ItXH, Sikkim. 

pALARU.'J. 

P. imtxcmy Nurse, p. 4, B. J,, XV, 1908, Deesa. 

Dv. do. Turner, p. 480, A. M. N. H., VII, 1911 
P. funerarimf Moraw.—t* 

P. ytdetscens,^ Nurse, p. 5, B. J., XV, 1908, Deesa. 

P. funemriuSf Turner, p. 480, A. M. N. H., VII, 1911. 

P, fabim^ Nurse, p. 6, B. J., XV, 1908, Deesa. 

D/i. do. Turner, p, 481, A. M. N. H., VH, 1911. 

P, fortietnohetm^ Cameron, p. 91, A. M, N. H., XX, 1907, Quetta. 

Do. do. Nurse, p. 480, A. M. N. H., VII, 1911. 

P. nunei^ Turner, p, 481, A. M. N. H., VH^ 1911, Quetta. 

1\ combtrif Turner, p. 48.S, do. do. Karachee. 

P. orienttttm,^ Kohl-Turner, p. 488, A. M, X. H., Vil, 1911. 

Palarus clarification and synonymy, Turner,p, 479, A. M. N. H., VII, 1911, 

Misoofhus. 

J/. guettaenns, Nurse, p, 7, B, J., XV, 1903. Baluchistan. 

Aft difficitUf Nurse, p. 7, do. do 

M, myricime, Cameron, p. lOlO, B. J,, XVII, 1907, Blatheran. 

Gahtbosebicjus. 

O. binyhami, Cameron, p. 22 (pL, XVI, fig. 8), Mem. Manch. Soc„ XLL 
(13), 1897, Barrackpore. 

rt0l(iu'$i$f Cameron, p. 286, B. J., XIV, 1902, Deesa, 

G, electitf^y Nurse, p. 7, B. X, XV, IWS, Deesa. 

PlSON. 

P. orientalUy Cameron, p. 23, Mem. li^lanch. Sue,, XLl (13), 1897, 
Barrackpore. 


t New to the region. 
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P, afipendiculatutn, CameroD, p. 24, pL, XVI, fig, 5, Mem. Manch* Soc., 
XLI (18), 1897, Barraclqpore. 

P. ciXfieicoi'n^, (Danieron, p, 2,j, Mem, Mamch. Soc,, XLI (18). 1897. Bwv 
rackpore, 

Tkypoxylox. 

T. &iipiatu»t, Camerou, p. 2>'S, Mem, Manch. Soc., XLI (18), 1897, Hima- 
laya. 

T. pt/ffuweum. Camerou, p. 79. Menu Mai^ch. Soc., XLIV (15), 1900, Bar- 
rackpore. 

T, i^eniculatumf Cameron, p, 818, Entomologist, 1902, Khasia HiUs. 

T, tyochecnteratuni, Camerou, p. 818, do. do, 

T erythrosonatuTH, Cameron, p, 54, Fatina Maid., 1,1902, Maldives. 

T. mdamimm, Cameron, p. 54, do, do. do, 

T, Nurse, p. 518, A. M. N. H,, XI, 1908, Mt. Abu. 

r, mediator. Nurse, p. 8, B, J., XV, 1908, Quetta. 

T, intrudens. Smith —Nesting habite. Green, p. 68, Spol, Zeyl,, 1,1903. 

p. 216, A, M. N. H,, XIII, 1904, Khasia Hilk. 
Camerou, p. 317, dii, do. do, 

T, khaiiae, Cameron, p. 218, do. do. do. 

T, orientals, Camerou, p. 218, do. _do. do, 

T. testaceicome, Cameron, p. 1009, B. J., XVII, 1907, Deeea. 

T, omatipes, Cameron, p. 24, Ind. For. Nee., VoL IV, Pt. II, 1918, Lehra Dun. 
Ttypoxylon—Notes on Budow, p. 41-42, &>c. Ent, Fr., 1899. 

Do. —Habits, Hoj^uer, p. 176. Zs. Wisa Insoktcnbiol, IV, 1908 

Ammophxxa, 

A. 2 *hilomela, Nurse, p, 518, A. M. N. H., XI, 1908, Deesa, 

A, dtarya. Nurse, p. 518, A, M. K. H,, XI, 1903, Mtirree. 

A, hamlis, Smith, <5, Nurse, p, 520, A. M. N. H., XI, 1903. 

A. holmiica. Nurse, $, p- 8, B, J., XV, 1908. Quetta. 

Do, Nurse, cJ, p- 25, B. J,, XVI, 1904. 

A,/uncrea, Nurse, p. 9, B. J., XV, 1903, Deesa, 

A, smitJiii, Baly, Nurse, p. 518, A, M- N. H., XI, 1908. 

SCEIIPUROX, 

S, tibiale, Camerou, p. 53, A, M, K. H,, IV. 1899, Khasia Hills 
S, Uneatipes, Cameron, p. 36, A, M. N. H,, V, 1900, do. 

S.froniale, Kohl,, p. 24, Hymen, Suderab, Vienna, 1906, Ceylon.^ 
Sceliphron, Homing of. Turner, pp. 215-225, Biological Bulletin, XV, Woods 
Hall, Mass. XV, 1908 

Sphex. 

S.fmyiUt, Nurse, p. 10, B. J., XV, 1908, Deesa. 

*S, retraetue. Nurse, p. 11, B, J., XV, 1908, Quetta. 

S. depUtnatmX, Kohl., p. 58, Ann. Kk. Hofm. Wien., X, India. 

S, flawvestttm,Xy Smith, p, 258, Smith's Cat,, IV, India. 

S, lotibromu, Christ, Notes on, fengliam, p. 177, B. J., XIII, 1900, 

& Bingham (Pusa Collection Catalogue, only w.s. name), Fusa. 

S, lobatua, Fabr.—Habits—Beadnell, p, 546, B. J*, XVH, 1907. 

Food hal^tB^rChlorion (Sphex) lobatne. Maxwell Defroy, p. 631, B. J., 
XV, 1904, 


t Described as Indian before 18!>r. but omitted by Birkgham. 
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Ampvlex, 

vi, rayricant, Cameron^ p, 67, A- M. N. IV, 1899, Khaaia Hills. 

A. Cameron, p. 37^ A- M. N. H., V, 1900, Khaaia. 

Do. <lo. Characters and sexes, Cameron, p, S22, Al, M. K. H., 
XI, 1908. 

A, lat^rom. 

KohL, p. 461, Anm, Nat. Hofm. Wien., 1893, ?. 

A. jmUihric^s^ Cameron, p, 88, A. M. K. H., V, 1900, <? Khasia Hills. 
A. breneomisj Cameron, p. 312, Kntomolomst^ 1902. 

A. latiff-onit Turner, p. 868, A. M. N. H., X, 1912. 

A. ionfficollit^ Cameron, p. 263. Entomologtst, 1902. Khaeia Hills. 

A. crtidelis. 

^^^A^nuleiis, Bingham, p, 268, F. B, I., (1), 1897. 

..4. triffonn^ Cameron, p. 264, Entomohtgist, 1902. 

A. crudeiiftf Turner, p. 868, A, HL K. H., 3C, 1912. 

A . rothne^, Cameron, p. 64, do. 1902, Assam. 

A. tnchioaomaf Cameron, p. 66, do. do. 

A. rtt/?co,ris, Cameron, p. 66, do. do, 

..4. nwntmuf, Cameron, p. 319, A. M. N. H., XI, 1003. Khasia. 

A. hhnalttffmsis, Cameron, p. 820, do, do. 

A, interft^tufti$f Cameron, p. 821, do. do. 

A. kh<f>fwna^ Cameron, p. 284, T. E. S., 1908, Khasla Hills. 

AL, «8srt»j/wtfs, Cameron, p. 286, do. do. 

A. carinifromt Cameron, p. 287, do. do. 

A. appro.nmataf Turner, p. 367, A. M. N. H., X, 1912, Wtwt India. 

..4. sofia/jca/Kohl, Turner, p. 868, do. Sikkim. 

.4. Smith, Turner, p, 368, do. Khasia 

A. aborenti*, Nurse, p. 446, Uec. Ind, Mus., VHl, 1914, Kobo-Abor 
Country. 

Al, comprasea^ Fbr,, Habits by T. V. Kamakrishna Aiyar, p. 207, Lefroy, 
ln(k."ln8. Life, Calcutta, 1909. 


IloLiCHiravs. 

D. clavipesj Cameron, p. 18, pi. XVIII, fig. 4, Mem. Manch. Soc., XLl, 
IS, 1697, Barrackpore- 
D, lifnmciatus. 

Bingh., p. 489, Jouro. liinn. Soo., 1696, cT 
D. retkvlatmj Cameron p. 66, A, M. N. H., IV, 1899, $ 

D. bipuiKtatns^ Turner, p. 364, A. M. K. H., 3^ 1912. 

D. gUb^rtif Turner, p. 865, A. M. N. H., X, 1912, Sldllong. 

D. tuprobanc^ Smith, Turner, p. 865, do. do. 

Tsibhoomsu 

Characters*—Kohl, p. 832, Termes. Fnzetek. XXi, 1898. 

I*, caemlea, Westw. —Notes on—Turner, p. 366, A. M. N. H., X, 1912. 

PSES. 

P. Cameron, p. 288, B, J., XIV, 1902, Beesa. 

P. reticulatmf Cameron, p. 289, do. do, 

P. nnyriWms, Cameron, p. 68, A, M. N. H., X, 1902, Assam. 

P. kosA»»7¥««s, Nnrse, p. 620, A. M. N. H., XI, 1908, Kashmir. 

P. nj/Twcfas, Nurse, p. 11, B. J., XV, 1903, Mt. Abu. 

* Nesr to the Eoidon- 
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P, fufobalteala, Cameron, p. A. M, N, H,, XIII, 1904, Kliasia HiUa, 
P, ttumlatws, Cameron, p. 89, A. M. N. H„ XX, 1907, Simla. 

ruftxmnidatiiii, Cameron, p. 90, do. do. 

P, ptmcticeps, CBmeton, p, 91, do, do. 

P, inatfUeifms, Turner, p. :J6S, A, M. N, H., X, 1913, Ceylon. 

Habits of Psen and Femphred^^tn. Nielsen, pp. 807-808. Allg. Zelts. Ent,, 
Vl, 1901. 

I^SENUtVS. 

P, hicinctm, Turner, p, 363, X. M. N. H., X, 1013, Shillong, Assam. 

Caexopsbx, »or. Cameron, 1899.) 

C, ftiicinerch, Cameron, p, m. A, M, X. H., IV, 1899, Khaeia Hills. 

Stiomub. 

6, eucnitt$, Norse, p. 13, B. J., XV, 1003, Holta, Kangra Valley, 

S, wyfT, Mot. —Nesting habits—fSreen, p. 70, Spol. ZeyL, 1903. 

pASBSXOBt^VS. 

P, reticulatm, Cameron, p, 37, pL IV, lig. 2, Mem. Manch. Soc., XX.1I <11)» 

1898, Barrackpore. 

P, Niurse, p. 13, B. J., XV, 1903, Kangra Valley. 

Passatoecns, Catalf^ue of genes—KohL, p. 517, A^erh. Ges. Wien,, 1905. 

Diodontus. 

2>, strwltttuii, Cameron, p. 19, pL XVI, hg.3, Mem. Manch. Soc., XXJL (18) 
(1897), Lahore. 

/>. ffemculatnii, Cameron, p, 36, Menu Manch. Soc., XLH (11), 1898, 
Mussorie. 

D, temitff, Nurse, p. 18, B. J., XV, 190.‘1, Quetta. 

H, Nurse, p. 13, do. do. do. 

Z>. rusticugf Nurse, p. 14, do. do. do. 

E, rv-ticHlfttm, Cameron, p. 83, Ent. ICteesa. 

Nybsok. 

A\ riolacetpemiM, Cameron, p. 10, Zeits, Hym., IV, 1904, Sikkim. 
y, Aomi, Strand, p, 110, Archive, Natiucges, 79A. Ceylon. 

GoRYTEiS. 

O, Hand, p. 800, Stigz., K. Akad,, Wiss. W'ien 104 (i), 1895, Pegu. 
(J, cciftitatm, Nuree, p. 86, B. J., XIV, 1903, Heesa. 

<f\ /crtts. Nurse, p. 531, A. M. N. H., XL, 1903, do. 

(if, tnirttHena, Nurse, p. 14, B. J,. XV, 1903, Mt. Abu. 

6*. int^milervi. Nurse, p. 15, do. do. 

G, politu$, Bingham —name changed to G. homonymus—Schulz, p. 300, 

SpSiniyra^T^SoT 

G, tcdnifocmiM. Bingham, rtfti'.form, p. 856, Eec. Ind. Mue., II, 1908, India. 

.Ammatomuh, 

A, tdip^. 

Gntytet afipu, Kngham, p. 378, F. B. 1., i., 1897, 

—Turner, p, 878, A. M. N. H., X, 1913. 


• Omitte<l by Bingham. 
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STIStUM. 

iSf. conecn/tttiSf Nurse, p. 52:;^ A. BiL N. H,, XI, 190S, Deeea. 

Jh, <k>. —Turner, S48, A. M. N, H., IX, 1012. 

Ji'. coloratns, Norse, p. 622, A, M. N. H., XI, 1908, Mt. Abu. 

A. imperaUtr, Norse, p, 528, do. do. Deesa. 

S. cwrtAeri, Turner, p. Sit7, A. M. N. H., IX, 1912, Sigiri, Ceylon. 

A. kandlirt^hi. Rati.* Turner, pv 842, A. M- N, H., X, 1912, Karachee. 

BeMB£X. 

if. Ictctea, Cameron, t>, 2o, R. Z. S., 1901, VoJ. 11, Khasia. 
if. maldicemig, Cameron, p. 66, Fauna, Maid., I, 1902, Maldives. 

B. handlirechi, Cameron, p. 57, do. do. do. 

B, irritata, Nurse, p. 528, A. M. N. H., XI, 1908, Deesa. 

B. fneffodnnta, Cameron, p. 261, Entomologist, 1904, Barjiling. 

B. khamma, Cameron, p. 128, T. E S., 1904, Assam. 

Bembex, nesting habits, Parker, Ohk) Naturalist, Coluinhus, 1911. 

Philanthios, 

F, }ntttjabfnd$. Nurse, p. 85, pi., fig. 8, B. J,, XlV, 1902, Ferozepnr, 

IK scrut^or. Nurse, p. 87, pi., fig- 7, B. J., XIV, 1902, Deeaa. 

P. dmtatu$, Cameron, p. 66, A. M. N. H., X, 1902, Assam. 

P, nepalemis, Bingham, ioriM p. 856, Ind. Mus. Rec., II, 1908, Nepal. 

Cbbbcbis. 


C. hUaris. 

Smith, p. 452, Cat. IV, 1856. 

C. himakij/emie, Btngham, p, 120, B. J., XII, 1898. 

C. Cameron, p. 88, Entoinol^ist, 1905. Simla, Madras. 

C. Ai7«m, Turner, p. 490, B. J., XXI, 1912. 

C. U9ttfasciata. 

C. uni/asciataf Bingh., p. 810, F. B, 1., (i), 1897. 

C./vrtinata, Cameron, p, 57, A. M. N. H., X. 1902. Sikkim, Aesam. 
C. aureobarba, Cameron, p. 222, A- M. N. H., XV, 1905. 

C. un(fagc{ata. Turner, p 801, B. J., XXI, 1912. 

C. rybiensis* 

C. rybienAs, Linn. 

C. fcasfimirensiis, Nurse., p. 524, A. M. N. H,, XI, 1908. Kashmir. 

C. rybtentit. Turner, p. 850. B. J,, XXI. 1912. 

C. 

C. visimu, Cameron, p. 808, Bingham, F. B. I., i., 1897. 

V. dotosa, Nurse, p. 525, A. M N. H., XI, 1908. Abu, Bombay 

C. rhhrm, Tiurner, p. 812, B. d., XXI, 1912. Barrackpore. 

C, nebuiom 

Cameron, p. 360, Mem. Manch. Soc. (4), 1890 and p. 811 
ol Bingham F. B. J,, i, 1897. 

C. erytAr(j>jtoda, Cameron, p. 57, A. M. H X-, X, 1902. 

C. Mmalayenais, Cameron, p. 2W, A. M. N. H., XV, 1006. 

C, s^soMiesma, Cameron, p. 269, Entomotogist, 1906. Aesa^n. 

C. intimdla, Cameron, p, 221, A. M. N. H,, XV, 1906. 

C. fiebtihs^, Turner, p. 604, B. J., XXI, 1012. 

C. tiolaceipennis 

C. tiolaceijiennit. Cameron, d» P- 292, A. M, N. H., XIIl, 1904. 


New to the r^on* 
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C. njoplagiata, Cameron, cJ, i>. 221, A. M. N. XV, 1906, X. India. 
C. vifAacHpennis, Turner, $, p. 486, B, J,, XXI, 1912, Khaaia Hills. 

C, tatibalt^ta, 

C. latilmlteata, CanH^ron, 2t P* ^8, A» M. X. H., Xill, 1904. 

C. trjKha, Cameron, cf, p, 222, XV, 190»>, Khaaia Hills. 

C, latibalteata. Turner, p. 496, B. J,, XXI, 1912. 

C\ hiinaculittif. 


C, Ifiirvacalata, Cameron, p. 219, A. M, N. H., XV, 190-5. 

C. coftaUculata, Cameron, p 219, A. M. X. H., XV, 1905,Kliasia 
C. cmaei’oni, Schulz, p. 194, Spoi Hym, 1906. 

C. Innuxculata, Turner, p. 505, B. J., XXI, 1912. 

C, fiacopt4if/i(Ua,Ctixxi»Toi\, p. 16, Entomologist, 1905. 

Do, Turner, p. 494, B. J.. XXL 1912. Himalaya. 

C, HfjiUms , 

Smith, p. 454, Cat. IV, 185u. 

C. Innata, Camerou, p. 1009, B. J., XVII, 1907. 

C. cif/ttung. Turner, p. 511, B. J., XXL 1912. 

C. balticHiiaiteniis, Caiiieron, p. 80, A. M. X. H., XX, 1907. Quetta. 

Do, Turner, p, 516, B. J., XXI, 1912. 

C, Cameron, p 86, A. M. X. H.. XX. 1907. Quetta. 

Do. Turner, p. 797. B. J., XXI, 1912. 

C. Ummacida, Cameron, p. 87, A. M. X. H., XX 1907, Sikkim, 

Do. Turner, p. 497, B. J., XXI, 1912. 

C. uyndUt, Turner, p. 498, B, J., XXI. 1912, Buinnaln 
C, ipecifica. Turner, p. 495, B. J., XXI, 1912, Ceylon. 

C, c^ppium, Tiinier, p. lift* do. do, Siiul. 

C. mescoralnttis. Turner, p. 500 do. do. Karachee. 

C.Ji^chen, Turner, p. 501 do. do. Behar. 


C, (/in{fh(ata, 

C. f^n -v, Bingham (rar), p, 810, F. B. L, i„ 1897. 

C. biiu^hanti. Turner, p, 608, B. J., XXI, 1912. 

C, downedtortt. Turner, p. 507, B. J., XXI, 1912, Burmah. 
C./a 4 ‘tidiosa, 'Turner, p, 509 do do. Karachee. 

C, rh^chophora. Turner, p. 510 do. do. Quetta, 

C. imnex, Turner, p. 512 do. do. di>. 

C. curcutncinta, Turner, p. 518 do do. Kashmir, 

C. vnellicula, Turner, p. 514 do. do. Karachee. 

C. 5o/«mca, Turner, p, 515 do. <lo. Quetta, 

C. eomberi. Turner, p. 798 do, do. Karachee. 

C. tvickicari, Tomer, p. 799 do. do. Colombo, Ceyh 

C. compta, IXimer, p. 808 rlo, do. Karachee. 

C. protea, Turner, p. 808 ilo. do. Deesa. 

C. bopsi, Turner, p, 605 do. do. India. 

C. abttmfis. Turner, p 607 do. mo. Mt- Abu. 

C. MU, Turner, p. 808 do. do. i^lgaum. 

C. opwfcnfrt. Turner, p 810 do. do. Sind. 

C. meUtina, Turner, p. 811 do, do. Nasilc. 

e. greem. Turner, p. 870, A. M. K. H., X, 1912, Kharkur, Nilgiris. 
C. leitoatiytaoa,* ^hlett, p. 405, Zool, Jalirb., 11, 1887. 

C. leHcosonica, THimer, p. 611, B. J., XXL 1912, Quetta. 

C. prmnosa,^ Maurice, p. 80®, T. E, S., 1897. 

Do. Turner, p. 794, B. J., XXL 1912, Quetta. 

C. sj>ectabiti$,i Rad, p. 86, Rad. Horse Ent. Roes, XX, 1886. 


• Kew to the rejrion. 
t Sp. new to the region. 
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C. sjiectabiUgt Turner, p. 7&5, B. J,, XXI, 1912, Quetta. 

C, emarffinata^* Panz, p, 97, Spinela insecterum Liguriee, 1,1806. 

Do. Turner, p. 802, B. J., XXI, 1912, Quetta. 

C. acuta,* Rad., p. 54, F edtechenko Reiae Turkestan, 1877 
D(i. Turner, p. 489, B. J., XXI, 1912, Kangra Valley. 

C. fiauumfi,* Rad, p. 60, Fedts. Turkestan Sphegid, 1877. 

Do, Turner, p. 488, B, J., XXI, 1912, Tomer, Quetta. 

C. pulchcUa, Klug* Turner, p. 795, B. J., XXI, 1^12, Quetta. 

C^Jiaverca, Ccwsta re#' pallidopicta, Rad,* 272, Ed. Andra 8pee. Hym. Ent. 
ni, 1889. 

Do, Txirner, p. 818, B. J., XXI, 1912, Quetta. 

Rhilanthus interstinctus and disseetns are spp. of CTerceris—TiTmer. 
p. 818, B. J,, XXI, 1912. 

Moiicigraph of Indian spp. of Cerceris, Turner, B. J., XXI, 1912. 

OxYBElUii, 

O. cpyhtacm, Canieront, p. 479, Mem. Manch Soc., XLl (4), 1897, Ceylon, 
O. ceylomciii, Cameront, p. 40, A. M. X. H., V, 1900, Ceylon. 

O- tiurtfir<mB, Cameron, p. 287, B. J., XIV, 1902, Deeea. 

O. iatilinmttts, Cameron, p. 802, B. J., XVIII, 1908, do. 

0. Cameron, p. 802, do. do. do. 

0,/«/r£crtiwlts, Cameron, p. 808, do, do, do. 

O. farticantiatu$, Cameron, p. 80-i, do. <lo. Bombay. 

Oxybehis—foo<l habits—Ferbin, p. 516, Ann. Soc. Ent. Fr., 1902. 

Ceabbo. 

C. grmmtor, Bingham, p. 121, B. J., XII, 1898, Simla, 

C taprobane, Cameron, p. 80, Mem. Manch. Soc., XLII (11), 1896, Ceylon. 
C. yffrlmi'ii, Cameron, p. 82, do. do. <k». 

C, reiidattiA, Cameron, p. 84, do. do. do, 

(*. ttlriens, Cameron, p. 68, Fauna Maid,, 1902, Maldives. 

C, Cameron, p. 58, do. do. 

C, aemenm, Cameron, p.59, A. M- X, H„ X, 1902, Khasia Hills. 

C, ‘melm¥>tai‘6is, Cameron, p. 60, do. do. 

C./ulxitpitoiieUm, Cameron, p. 60, do. do. 

C. (mricoams . 

C. aurie<»iitt», Bingham, p. 827, F. B. L, i., 1897. 

C. khmiamis, Cameron, p. 61, A, M. N. H., X, 1902, Khasia Hills. 

C. atiMCOJaiw, Turner, p. 876, A. M. N. H,, X, 1912. 

C. jndoeris, Nmrse, p. 87, pi. fig. 18, B. J., XIV, 1902, Deesa. 

C, petiolatut, Xurse, p. pl. fig. 14, B. J., XFV, 1902, Simla. 

C, asuxal, Xurse, p, 88, B, J., XIV, 1902, Matheran. 

C. traducUtr^ Nurse, p. 88, do. do. Simla. 

C. egneii. Nurse, p. 89 do. do. do. 

C, iimiamsi^t Nurse, p. 89 do. do. do. 

C, ytdnmrffendn. Nurse, p. 529, A. M. N. H., XI, 1908, Kashmir. 

C. balucha^ Nurse, p. 16, B. J., XV, 1008, Quetta. 

C, Nurse, p. 17, do. do, do. 

C*. elmyatus. Nurse, p. 18, do. do. Kangra Valley. 

C. frtCi^wMiw#, Camerun, p. 260, Entomok^si, 1904, Himalaya. 

C. ayyetis, Cameron, p. 261, Entomologist, 1904, Himalaya. 

Do. Cameron, p. 261, Turner, p. 877, A- M. N. H,, X, 1912. 


• Sp. new to the region, 
t 8aine name found twice. 
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C, ptrimi, Cameron, p- 14, Entomologist, I90o, Himalaya. 

C. ly^ia*, Cameron, p. 15, do. do. <lo, 

C. menyllm, Camenm, p. 15, do. do. do. 

C. hintalayentiU, Cameron, p, 218, A, M. N. H,, XV, 1905, Khaeia Hills. 

C. morioxomti, Cameron, p, 218, do. do. do. 

C. t'iolac^penm*, Cameron, p. 88, A, M. N. H., XX, 1907, Sikkiiui 

C. ctenopm, Cameron, p, 88, dtK do, do. 

C, anetndtdH {fonu »/»«■), Bingham, p. 858, Rec., liid, Mus., II, 1908, Hima¬ 
layas. 

C. alaiut f, 

Fan2. 

C. guadncepa, Bingham, p. 827, F. B, I., i, 1897. 

C. alatus. Turner, p. 376, A. M. N. H., X, 1912 

Crabm—Food habits Fertou, p. 518, Ann. 1^. Ent- Fr,, 1902. 

Crabroukhe—Characters and table of genera—Ashmead, pp. 163-174, 
Canad. Ent., 1899. 

DasYFKOCTCTrt. 

Z>. teitac^palfrie, Cameron, p. 305, B. J., XVIII, 1908, Deesa. 

Dt (mddha. 

bwldJta, Cameron, p. 270, Mem. Mancli. Sue. (4), HI, 1890. 

Crabi'o brockii, Bingham, p. 444, Joum. Linn. Soc., 1806. 

Dasyprocim bwidha. Turner, p. 376, A. M. N. H., X, 1912, 

Crahro op^ej, Bingham, p. 323, F. B, I., i., 1897. 

Oasyptoctu^ e/Mjfr **, Turner, p. 376, A. M. N. H., X, 1912. 

2>. or i entalii. 

’"^Cmbro oi-ientaHi, Cameron, p. 272, Mem. Maneh. Soc. (4), III, 1890, 

Dasyproctw aienttiiu. Cameron, Turner, p, 376, A. M. N. H., X, 1912. 

i>. orientalii, Cameron, p. 20, pi. XVl, ttg. % Mem. Manch. Soc., XLI (13), 
1897, Barrackpore. 

Habits of Fossores—Ferton, pp. 544-585. Ann. Soc. Ent. Fr,. 
LXXVII, 1909. 

(Study of the habits of various Foseores—Hartmann, Boll- Cni. Texas 
No. 65, 1905.) 

Hr, Turner has descriM in a very recent paper some new epp. 
of Fossores from a collection including some sent to him from the 
Agricultural Clollege, Coimbatoi-e. These include spp. of Prbtocera, 
Elis, Psammochaies Gorvtes, NysSon and Pampiagetia, pp. 245-247, 
A. H. N. H., XIV, 1914. 



THE BIKDS OF LAHORE AND THE VICINITY. 


hY 

A. tJ. Clhkie. 

It is with some diffidence that I set myself to give some account of the 
birds found at Lahore, as I fear that the list will be found far from com¬ 
plete. As 1 have only recently made use of a collecting gun, there are of 
necessity aeveral species of whose identify I am far too doubtful! to 
include them here, and others W'hich I have i^uded under a reservation as 
I did not shoot the bird and so totally include the possibility of mistake, 
though tolerably certain in iny own mind of their identity. However, 
I have made it clear, whenever there is any doubt. I only hope that the 
list may prove of use to ornithologists coming to this part of the Punjab 
lor the first thne, and may stimulate them and othem to fill in the numerous 
gaps. That the avifauna of the Punjab has changed since the '' Fauna 
«if British India" was written, I think there w'ill be found evidence below 
and I attribute this change in especial measure to the large increase in 
irrigation in the Punjab in recent years, 

I have included here birds seen at Atari and Muridke as these places are 
frequently visited by sportsmen from Lahore. 

Atari is 17 miles from Lahore to the south-west on the road to Amritsar, 
ajid Muridke is a corresponding distance to the north-west on the grand 
trunk road to Kawalpindi. 

There are several jhils both at these places and on tlm road thereto 
which constitutes the nearest places to Lahore where water birds may be 
found. 

My observations extended intermittently over a period of six years. 

The numbering and nomenclature are those given in the “ Fauna of 
British India.*' 

1. The Raven—Comits eom.i. 

Breeds at Lahore, Atari and Muridke in January and February and 
most nests will be found to contain young in March. Fairiy plentiful 
everywhere and apparently resident. 

5. The Rook— 

Large flocks seen at Atari during the cold weather. The only 
recorded date is in January. ^ 

7. The Indian House-Crow—Cvreu^ /iplmdms, 

Very common at Lahore and a permanent resident. It ccHmmences 
to breed there in June. 

R The Jackdaw^—Coreas 

Large flocks seen at Atari during the cold weather in company with 
flocks of rooks. The only recorded date is in January. 

16. The Indian Tree-pie— 

A common resident. Breeds March to June, but chiefly in April 
at Lahore. ^ 

81, The Indian Grey Tit— 

A cold weather visitor from October to March, but not m large numbers. 

106, The common Babbler—Arffifa caudata. 

Very cMmanon permanent resident. Breeds May to September 
chie% in June. ' 

110. *nie Jungle Babbler—canot'tts. 

Common resident. Starts breeding in April. 

139, The Yellow-eyed Babbler—JF^Wjtoi'AwetJirjjii^. 

A common resident. I have h>und neste in April, May and June. 
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226. The Indian White-eje —Zosteropt paljpebroaa. 

Fairly common and I think » reeidenl Breeds cMefly m April and 
also in May. 

269* The Himalayan Black Bulbul— Hj/jmpetes psarotdjes. 

I have myself come across a single iiKlIvidnal cm one occasion tn the 
cold weather at Lahore, and have been told of other instances when it 
has been seen, but on the vvhole « rare straggler to Lahore in the ©old 
weather. 

283. The Punjab Red-vented Bolbnl — Motjxtstee intermediua. 

A very common permanent resident. Its nest may be found any 
time from April onwards in the hot weather at Lahore. 

285. The White-eared Bulbul— Mofpaetee leueotis. 

As Mr. Dewar has pointed out this bird is a ccld weather visitor 
to Lahore arriving in October and leavir^ in March. Major Lindsay 
Smith tells me that this bird breeds at Lyalpux daring Uie hot weather, 
and it may therefore possibly do so somewhere in the Lahore districl^ 
though 1 am 4]iiite certain tihat it deserts all its haunts in the vicinity of 
Lahore at that time. 

827. The Black Drongo— ater. 

A very common resident at Lahore where it breeds chiefly in May 
and June. I once saw several fully fledged young birds slightly marked 
with white on the cheeks, throat, edge of wing, abdomen and under 
tail coverts. I can conflmi Mr. Dewar’s observation that the nest of 
the lied Turtle Dove and Indian Oriole are frequently found in the 
same tree us the neet of this bird. 

841. The Himalayan Tree-creeper— C*rtftia AuntUaj/ana. 

I have frequently seen this bird at Lidiore in October, from which I 
presume it to be a cokl weather visitor. Though it may only have been 
Xiassing through then 1 think it unlikely. 

363. The Indian Great Reed-warbler— Acrocej)Aalu« afenforctw. 

1 have seen and heard this bird in the vicinity of water at Lahore on 
the 17th April, the 6th May and the 2()th October, from which it wo^l 
appear that it passes through Lahore in small numbers on the spring 
and autumn i[nigTation&. I have tficorded elsewhere that it breed® at 
Gurdaspur. 

366. Blyth’s Keed-warbler —AcrocepktUm duuietorum. 

This bird is most plentiful at Lahore in September and A|nrU when it 
is on migration and thojugh some may remain during the cold weather 
I have not noticed them. It has very sweet low song in the spring. 

874, The Indian Tailor-bird— sutorius. 

A ccMoamon permanent resident. I have found all my nests in May 
or early June. 

881, The Rufous Fantail-waxbler— CistieoJa furfitetm. 

I am not sure whether this bird is a resident at Lahore, but it is 
found in the hot weather and breeds from July to September, *>., in 
the rains. 

884. The Rufous-fronted Wren-warbler .—TrankHnia buckanani. 

This is one of the commonest resident warblers and its cheery song 
may be heard throughout the hot weather at Lahore in open country 
studfled with low bushes. I have found nei 5 tH io every month from the 
latter part of March to the beginning of Bepteniber. 

886. The long-taUed Grass warolcr— Latieilta bumeti. 

I have already sent an account of the breeding of this bird at Lahore 
to this Joumnl. It would appear to be a permanent rew^nt and though 
1 have only found nests in Brlay I have seen fully fledged young birds 
in August. One neat which I watched under construction appeared 
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A catalogt;k or ki:w wasps akj) beks (Fossoum 

DirhOP'rERA AND ANTHOrHlLA) DESCRIBED FROM 
THE INDIAN EEC4I0N SINCE 1897. 

}}Y 

T. V. EAMAKKifiiHNA Aiyar, B.A.. F.E.S.. F, 7 j.S., 

^idinff Gfn‘ftrmneiit JUnfxmioloffwt, Mtuh^u^ AtfrienUwtutl 
CoUe^fe, Coimhotore (S, Itidki), 

PAirr 11. 


(^Contiatied iHifje SCO of lld)^ Vclione,) 

DIPLOP'rEUA. 

eumknida:. 

ClassiHoatiou anti Table of genera of Enmenitlse,—Ashnieatl, p. Sf03 
onwards, Canad. Ent., XXXIV, 1902. 

Xidilication of Enmenids.—Xambeu, p. ^7, Naturalist, Paris; XXIX, 1907* 

Zethvs. 

Z. hiMolayfrisi*, Cameron, p. 13, Zeits. Hyui. IV", 1904, Sikkim 

Z. Cameron, p. 14. do. do. Sikkim 

CaLUOASTBlt. 

i\ tnmeri, Meade Waldo, p. 35, A, M. N. H., V. 1910, Assam. 

Eumbnbs. 

A. Zrrt/7iZ«A, CameT«>u, p, 86, Mem. Manch. Soc., XLl, (4), 1897, Barrackport. 
JB. atlr^a^ Cameron, p. 87, do. A*. do. 

K mtf>nnafa, Bingham, p. 121, pi. A. fig., 8, B. J., XII, 1898, Deesa. 

£. w/tm/, Cameron, p. 36, Mem. Manch. Soc.. XLIl, (111898) Allahabad 
£. jtlacem, Xurse, p. ->30, A. M. N. H., XI, 1903, Murree, 

E, riofrir. Nurse, p. .531, do. do. do. 

E. vKmtana, Nurse, p. 20, B. J., XVI, 1904, (^ifetta. 

E, itardlinea^, Cameron, p. 12, Zeits. Hym. Dipt., IV, 1904, Sikkim. 

E, ftileijteimU, Cam.**^—Cameron, p. 1008, B. J., XVII, 1907, Deesa. 

E, (iffini^hna, mc& quettmnsis, Cameron, p. 132. B. J., XVIII, 1907, 
t^hietta. 

E. iciimHfiii^troideif^ Wickwar, p. 119, fig. 9, Spot ZeyL V., 1908, Ceylon. 

^ A'. fotoiualM^ Zavattari, p. 60*7, Torino. Bull. Mns. Zooi Anat., 1901^, 
Kashmir. 

E. Meatle Waldo, p. 41, A. M. N. H., V, 1910, Shillong. 

E, mc(V/(Ti‘tca, Mead Waldo, p. 41, do, do. Nicobars. 

E, iralttmi^ Meade Waldo, p. 42, do. do. Sikkim. 


Ni)tr ,—Species underlined are previously known ones. 
* New to the rejritm. 
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Habttfl-Cretu), p. 820, B. J*, XIV, 1903. 
p, 68-5, B. J,, XII, 1898. 

Variation-Paiva, p. 349, J* A. S. B., 1906, 

Dft. do. Breeding notes—T, V. Kamkrishua Aiyar, p. 248, B. •!, 
XX, 1910 

Kata M EXES (jwt*. A'or,), Meade Waldo. 

K, iiaUmif Meade "Waldo, p. 46, A. M. X. H., X, 1910, Peshawar. 

Labi's. 

L, ontM/us, Cameron, p. 636, A. M, X. H., VI, 1900, Khasia hills. 

X. 

ZetkuA iniersfitiedief Cameron, p. 291, B. J., XIV, 1902, Matheian. 
Lotus do. Meatle Waldo, p. 404, A. M. N. H., XIV, 1914. 

L. iia»ii>aimUUus^ W'ickwar, p. 121, figs, 10-13,, Spol. Ze^i. V, 1908, 
Ceylon. 

L. jnmctatMf Meade Waldo., p. .37, A. M. X, H., V, 1910, India. 

Moxtezx’mia 

M. Imnnamca. 

Bingham, p. SoO, F.B.L, i., 1897. 

M. bisutcata, Cameron, p, 636, A.M.X.H., VI, 1900. 

.If. burmaitictt^ Meade Waldo, p. 47, A.M.N.H., V, 1910. 

M. ff^oralicaf Nurse, i>. 90, pi. fig. 16, B.J., XIV, 1902, Doesa. 

M. rufipftiolntfty Wickwar, p. 120, figs. 14 and 16, Zeyl., V, 190^*. 
Ceylon. 

UhyxchU'si. 

B. ktia$ianum, Camer*)n, p. 630, A.MJ^JH., VI, 1900, Khasia. 

R. clupeatumy do. p, 6-31, do. do. Barrackpore. 

R. lugvhnniaUf do. p. 632, do. do. Khasia. 

IL aryt^aiunit Habr, Characters and symmyiny-Cameron, p.582, A.M.X.H 
VI; i 960 . 

H. basimactda, (Jan - low. Xotes on. Cameron, d<>. do. do 

JOT*7o/«7HJH7dunen>n7 p, 6.33, do. do. Barrackpore. 

jR. taproUme^ Cameron, p. 31, PJ5.S., 1901, Part II, Ceylon. 

R. snal/iicemef Cameron, p. -57, Fauna Maid, I, 1902, Maldives. 

R. mnimoculatum^ Can;eri>n, p, 328, A.M.NJH,, XI, 1903. Khasia hills. 

R, coUmum^ Cameron, p, 329, do. do. Khasia hills. 

IL haenturrhoidafe, dohertyi {car «/’«■), Schulz, p. 228. Berl. Ent. Zs.. 
XUX, lOdl, Khasia hiUs. 

IL auratmcum, Cainertui, ji. 307, B.J., XVIII, 1908. Decsa. 

IL Ifciscidis. 

Odifnents lertiCHtii^, Cameron, p. 306, B.J., XVIII, 1908, Bombay. 
Rhynchittm Meade Waldo, p. 404, A.M.N.H., XTl'', 1914. 

OlIVNERlTi;. 

C. A'itt*«er, Knghain, p. 122, pi., A. fig. 9, B.J,, XU, 1898, Simla. 

O. erebodeu, Cameron, p. 42, Mem. Mauch. Soc., XLII, (11), 1898, Poona. 
O. wrouffhtomf Camertm, p. 44, do. do. Poona. 

O. himlostamis, Cameron, p. 604, A.M.X.H., VI, 1900, Barrackpore. 

O. Antom, Cameron, p. .TO-l, do. do. do. 

O. mep/ntiSf Cameron, p. 80, P.Z.S., 1901, Pt., 11, Ceylon. 

O. ho^>es, Xiose, p. 90, B.J., XIV, 1902, Simla. 

0.Ntirse, p. 91 , do. do. Ferorepore. 
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O, proeclusust Xurse, p. A.M.N,H.,X1, 1908, Mt. Abu. 

O. Xurse, p. 882, <lo, do. Deesa. 

O. hoitisy Nurse, p. 583, do. <lo. Mt. Abu, 

O. t^reytAtay Nurse, p, 584, do. <lo, Deess. 

O. eibilan$y Oamerou, p. 129, T.E.S., 1903, Barrackpore. 

O. camici-usy Cameron, p. 259, Enton>olugist, 1904, Darjiling. 

O, ripheuj}, Cameron, p. 808, do. do. do 

O, tjftidesy Cameron, p. 809, do, do. do, 

O. deesatmsy Cameron, p. 1007, B.J., XVU, 1907, Deesa. 

O, xanthusy Cameron, p, 1007, do. do. do. 

O. Uueospiluty Cameron, p. 183, B.J., XVIII, 1907, Quetta. 

Same as O. quettaentU (below) Meade Waldo, p. 406, A.M.N.H., XIV, 
1914. 

O. qv^tia&uuy Cameron, p. 188, B. J,, XVIII, 1907, Quetta. 

O. baluchUtanensi6y Cameron, p. 184, B. J., XVIII, 1907, Quetta. 

O, henricwy Cameron, p. 306, B. J,, XVIll, 1908, Bombay. 

O, xarAhoz<mi^y Cameron, p. 807, do. do. do. 

O. wbfiAidomSy Wickwar, p. 120, fig. 8, Spol. Zeyl., V, 1908, Ceylon, 

O. r^fobifnacutatus, Cameron, p. 136, B.J., XIX, 1909, India. 

O. foociscuiity Cameron, p. 187, do, do. Simla. 

O, onuttmaudisy Cameron, p. 137, do. do, Bombay. 

O. mimatMy Sauss,** Meade Waldo, p. 101, A. M, N, H., VT, 1910, India. 
O. tukmreriMHy Meade Waldo, p. 102, A.M.N.H., VI, 1910, Assam. 

O. assamensi$y do. p. 103, do* do. Assam. 

O. andi'oclnSy do, p. 103, do, do, Shillong. 

O, waltonxy do. p, 105, do. do. Sildctm. 

O. mchwan, do. p. 155, SpoL Zeyl., VII, 1911, Ceylon, 

O, calciatiiy Zavattari, Boll. Mua. Torino, 1912, Kaehmir. 

O. CavMromy ScfaultbesB, p. 8, fig. 7, Ark. Zoo!., VIH, 1913, Assam. 
Odyneros and Acari-Perkins. p. 89, Ent. Mag., 1899, 
^SHyneruTpunctum^^rT ^^ing by T. V, llamakrishna Aiyar, p. 218, 

Leff^^UmT^KsT^rfe'CaT^tta, 1909. 

Od^neri^ Xotos on—Rudow, p. 41-42, Ann. Soc. Ent. Fr., 1899. 

Petkochiics. 

P. fuhipenmty Cameron, p. 89, pi. IV, fig. 8, Mem. Manch. Soc., XLII 
(11), 189% Poona. 

P. vxittoniy Meade Waldo, p. 48, A. M. N. H., XI, 1913, Oyangtse. 

1\ iibettPMiJfy Meade Waldo, p. 49, do. do. do. 

VESPIDiE. 

Classification of Vespidte—Ashmead, p. 188, Canad. Ent., XXXIV, 1902. 
Vespidm, Dalla Torre, Ben, Insect, 1904. 

Belokooastek. 

Bd<^ja$tfr. Xest of—Satissure, p. 206, Ahb. Senck Ges., XXXI, 1900, 
B, indicut, (mr mtc) claripennis, Du Buysson, p. 268, Ann, Soc. Ent., 
Paris, 1909. 

POLYEIA. 

F. orientals. 

F. orientaUt, Sauss-Biugham, p, 888, F, B. I., i, 1897. 
Icariafutclpermisy Cameron, p. 601, A. M. N. H., VI, 1900. 


• New to the region. 
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Poiybift orientaltn, Meade Waldo, p. KJW, A. M. X. H., 1911. 

Icaria wrouyhtom, Cam., p. 500, A. M. N. H., VI, 1900, Poooa. 

Icaria amtuli]ie». Cam., p. 25, Indian For. Itec. IV. Pt. 11,1918, Dehra 
The above two forms are aaiue or are varieties of i*. orieutalu —Meade 
Waldo, p. 406, A. M. N. H., XIV, 1914. 

ICAUIA. 


I. ceyhmcaf Cameron, p. 48, Mem, Mancli. Soc., XLII (11), 18H8, Ceylon. 
1, <{uadrimiiciUaft(f Cameron, p. 496, A. M. X. H. A’’!, 1900, Bengal. 
I.Jlaropicta^ 

/, fiaropteta, Smith. Cat. 1857. 

1. oruaticeftK^ Cameron, p. 496, A. M. X. H., VI, 1900. Khasia 
I.Jiatopicta, Meade AValdo, p. 100, A. M. X. H., VIII, 1911. 

1. Cameron, p. 497, A. M. X. H., VI. 1900, Khasta. 


I. wgrftplaytataj Cameron, p. 498, do. do do. 

J. Camenin, p. 491^, do, do do. 

/. tinctipemtiit, Cameron, p. 608, do. do. do. 

' v'««Ta, Cameron, p. 504, de, do. do. 


I. fen-uginmf Fabr., <5 , Cameron, p. 495, A. M. X. H.. A'l, 1900, 
"TTwi^a^^amenm. p. 73, Tijdchr. Ent.. XLVIII. li>05, Sikkim, 
Tile nialoB of Icaria—Cameron, p. 495, A. M. X. H,. VI, ItKX). 

POLISTBh. 


1\ Sanss, Cameron, p. 77, Mem. 

l\ Linn, Cameron, p. 411, A, M 

TM>^ do. Cameron, p. 181, B. J., 
I\ rothneyi^ Cameron, p. 410, A. M. X 


I\ rufolineafm^ Cameron, p. 411, do. 

/* ruyifron$f Cameron, p. 412, do. 

I\ lihasicam^^ Cameron, p. 413, d*». 

P. niyritarsi^^ Cameron, p. 413, do. 

P. ephipjntaitf Cameron, p. 415, do. 

P. lepcha, Cameron, p. 415 & 506, do. 

P. Tcattii, Camenni, p. 416, do. 


Manch. Soc., XLIV (15), 1900. 
X. H., VI, 1900, Gilgit. 
XVIII, 1908, Qoetta. 

. H., A^I, IJiOO, Barrackpore. 
do. Kbaeia lulls, 

do. do. 

do. do, 

dft. Barrackpore. 

lit). Khasia lulls, 

do. do. 

do. Bengal. 


Poliiite>> bebiw-tm, Sauss. NesL Scbuly,, p. 490, Verli. Ges, Wien, 1905. 

V ESl'A 


J". onV'»#fl/i' Notes on-Walker, p. 171, Ent^uuologist, 1898. 

Dll Buys8f)n, p. 507, Ann. S«c. Ent. Fr., 1904. 

C. orMa, Dii Biiysstm. p. 140, Bull. Soc. Ent- Fr., 1902, Darjiling, Sikkim 
i>>, dti. p. 578, Ann. Sjjc. Ent. Fr. 1904, 

r, niyram, Dii Buysson, p. 175, Bull Soe. Ent. Fr., 1908, Assam, Sikkim. 

Do, do. p. 527, Aim. Soc. Ent. Fr., 1904. 

f' /owic, Dn Biiysson, p. 175, Bulk StK5. Ent. Fr., 1908, Sikkim. 

2>/. do. p. 579, Ann. Soc. Ent. Fr., 1904. 

I”, vinictor,* Smith, p. 580, Ann. Soc. Ent. Fr., 1904, Sikkim. 

F’ yermanicat Fabre**. Cameron, p. 317, Zeit. HA^n. Dipt. HI, 1903. 

Khasia bills, 

T”, yennanicffj (re/’) flaviceps. 

Smith, p- 191, T. Z. S,, ls70, A 11. 

F, fiaricepm, Bingbain, p. 406, F. B. I.,i , 1897. 


® Xew to the rej-don, 
t Omitted l\v Pin;*ham* 
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T' //er»iaHiew, rar fiavicepa, Du Buyesoii, p. 014, Ann. Sec. 

Ent. Fr., 1904, Sikkini. 

n parallela, Amlre*, Du Buyes*>n, p. *711, do. Khasia hilla 

V, analhy Fnbr, do, p, 514, do. 

iiinitt lie. p. 517, do. 

T' diicali*f rar »(?«• Borror, Du BuyBson, p. 5lS), do. Klmaia hillB. 

Bombay. 


V. mandarittutf Smitli* do. 

p. 520, 

do. 

Ceylon. 

r. tariabith, Du Biiysson, p. 522, do. 


do. 

India. 

V, hiiit/hnnii, Du BuyBson,p. 523, do. 


do 

Burmah. 

J' wagnifim, Bmith., Du Buj'sson, p. 5: 

?5, Ann. Soc. Ent. 




Fr., 1904. 


P, enlemmtle^^ Du Bnysson, p. 530, 

do. 

do. 

Port Blair. 




Anilamaua 

F'. cim • , Fat do, p. 530, 

do. 

do. 


l\ (far) Fhbr,, p, .534, 

do. 

do. 


1\ Du BtiysBon, p. 537, 

do. 

do. 

Assam. 

V. bicolor, labr, tlo. p. .544, 

dii. 

do. 


V. Ix/salU, <lo. p. 545, 

do. 

do. 


V. riettr, BntitA, do. p. 547, 

do. 

ilo. 


V. relutina, Lcpel, do. p, 54»^, 

do. 

do. 


V. miraria,Simi}i, do. p. .551, 

do. 

do. 


V, aHraria, {tar nttt) citriventds. 




Dll Bnysson, p. 552, 

do. 

do. 

Sikkim. 

7>/. {t<ir «^-w’) nigrotlw>rax. 


e 


Du Bnysson, p. 558, 

do. 

do. 

Darjiling. 

JCAKTINIA. 



,7. itulica, Cameron, p. 89, Zeits, Hyni. Dipt., IV, 1904, 

Deesa. 

ANTHOPHILA. 




Notes on the habits of lucdliferniB hymenoptera, Fertoii, Ann. Soc. Eiit 
Fr., 1909 and 1910, 

Hymeiioptera-AntlK>|)litla «>f the Abor Ex|jeditioii, Paiva, p. 75, Ilec 
liul. MiiB., Voh VIII, 1912. 

COLLETID.E. 

CoLLETBS. 

C. df-ntata, Cameron, p. 49, Mem. Manch. Soc., XLIl (11), 1698, Poona. 
V, tmrgfii, Cameron, p. 285, Entomolc^iet, 1907, Ferozepur. 

C\ sa?ictw, Cockered, p. 241, Entomologist^ 1910, Himalaya. 

<■'. cmiLert, Cockerell, p. 234, Tr. Amer, Ent. Soc., (87) 1911, N, W. Intlia. 
Colletos—species—Cockerell, p. 85-90, Psyclie., XII, 1905. 

Oolletes—Its enemies—Xiel^u, p. 047, ZooL Jahab. Syet., XVIU, 1908. 
Male armature in species of Oolletes—Mocice, p. 483, T. E. S., 1904. 

Prosopib. 

P. atulret, V'achal, p. 587, Ann. Soc. EnC Fr., 1899, Burmah. 

P. hashtniretuie, Niiree, p. 534, A. M. N. H., XI, 1903, Kaslunir. 

Nurse, p. 535, do. do. Deesa. 

P. t't'peniens. Nurse, p. .585, do. do. do. 

* Kew to Uie revolt. 



716 JOURNAL, BOJfBAV NATITRAL BIST. SOCIETY, Vvl. XXIV. 


1\ montana, Nurse, p. *’5*S6, A, M. N. H., XI, 1903, Mt. Abu. 
P. vetuita. Nurse, p. 686, do, do. Kashmir, 

P. »ecreta. Nurse, p. 687, do. do. do. 

1\ advocate. Nurse, p, -lisr, d<*. do. do, 

P. basi>w,ovtltt, Cameron, p, 209, Entomologist. 1904. Darjiltug, 
Prosopis and its allies—Perkins, Proc. Haw. Eut. Soc., I, 1907. 


APID.E. 


Bees, dassilication of—Ashmeatl, pp. 49-l(X), Tr, Anier. Ent. Soc., 
XXVI, 1899. 

Bees. Classification of—Robertson, p. 888, Canad,, Ent,, 1899. 

Bees. ObserratHni of the nests <*f various—Rndow, p. 164, lllust. ^its, 
Ent., 1899. 

Behaviour of a parasitic bee—Turner, p. 874, ‘ Animal Behaviour1,1911, 

SrUEcoOEs. 

S. indicus, Bingham, p. 123, pi. A., fig. 10, B. J., XII, 1898, India. 

S. mtoy. Nurse, p. 538, A. M. N. H., XI, 1908, Kashmir. 

S. hanuman. Nurse, p, 688, do, do. 

S. ainien-nU, Nurse, p, 639, do. Mt. Abu. 

S. tcmtahiff, Nurse, p, 689, A. M, N. H., XI. 1903, do. 

S. tnntalti$. Nurse, p. 639, do, dt*. Kaslnmr, 

S. pcrp/e.r«s, Nurse, p. 640, do, do. ilo. 

S. desertu$, Nurse, p. 640, do. do. Deesa, 

S. chiotiospUiU, Cockerell, p. 217, Tr. Amer. Ent. Soc., 1911, India. 

S, do. tar sanguinatus, tk>, do, do. 

Sphecodes—Habits-Gardner, p, 126, Ent. M^., XXXVII, 1901. 
Sphecodesand Parasitic habits of—Ferton, p. 61, Aim. Soc., Ent. Fr., 1906. 
Sphecodes and Halictus—Habits—Ferton, pp, 76-77, Bull. Soc. Ent. Fr., 
1898. 

Haliott's. 

M, aejmlcA/xftts, Cameron, p. lOl, Mera. IManch. Soc., XLI (4), 1897, 
Mussouri, 

B. ptcipes, Cameron, p, 102, Mem. Manch, Soc., XLI (4), 1897, Mussouri, 
M. asperatus, Bingham, p. 123, B, J., XU, 1898, Simla. 

K. dpnmtes, Bingham, p. 124, do. do 

H. nixeus, Binghai^ p. 124, do. do, 

U. Aintateye/isiV, Bingham, p: 124, do. tk).^ 

B. tf>rridits, Cameron, p. 51, Mem. Manch. Soc., XLIl (11), 1898, Pofuia. 
a. pingvis, Vachal, p. 230, Rev. Rues. Ent., II, 1902, Mussouri. 

R. hrishna. Nurse, p. 146, J. A, S. B., LXX, 1901, Simla, 

R. <darua. Nurse, p. 147, do. do. Deesa, 

Do. —Cameron, p. 311, B. J., XVUI, 1908. 

R.fulgena, Nurse, p. 147, J. A. S, B., LXX, 1901, Simla. 

R. lahoreJisis, Cameron, p, 258, A. M. N. H., IX, 1902, Lahore. 

R, ceyltmicus, Cameron, p. 264, do. do, Oeykm. 

H. xonaiulus, Cameron, p. 266, do. do. Bengal. 

R minikoiensis, Cameron, p, 58, Fauna Maids., I, 1902, Lacadives. 

R, mayrdfiout. Nurse, p. Ml, A.M,N.H., XI, 1908, Kashmir, 

R. resiu'gms. Nurse, p. 642, do, do. do. 

H, itinerant, Cameron, p. 180, T.E.S., 1908, Barrackp(>re, 

R. interstitialis, Cameron, p, 130, do. do. 

R bengalensis, Cameron, p. 131, do. ^ do. 

R. carianus, Cameron, p. 330, A.M.N.H,, XI, 1908, Khasia hills. 

R trinconuxlicus, Cameron, ]>. 331, do. do. Ceylon. 
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H. cannifrons^ Cameron, p. S03, A.M.N.H., XIII, 190-1. N. India. 

H. orplieus . 

Nurse, p. 148, J.A.S.B., LXX, 1901. 

Jf. orpheus (new name). Nurse, p. 26, B.J., X\I, 1904, Simla, 

H. matfieraneTuifi, Cameron, p. 1001, B.J., XYTI, 1907, Matneran. 

H. deesatats^ Cameron, p. 309, B.J., XVllI, 1908. Deesa. 

H, latisiffnatus, Cameron, p. 310, do. do. Matheran. 

H. olmeTida, Cameron, p. 310, do. do. 

Jf. Cameron, p. 311, do. do. Matneran. 

H, iKtlyctor, Bingham form Aor., p, 360, Kec. Ind. Mus., 11, 1908, 
deiphobtitf Bingham do. p. 361, <lo. do. 

H, jwfitfl, Bingham do. p. 862, do. ^ do. 

Jf. simlaejmif Cameron, p. 129, B.J., XIX, 1909. Simla, 

H. indicKif Cameron, p. 62, D., Ent. Ze., 1909 do. 

H. datjiUngetmSy Strand, p. 186, Berl. Ent. Zts., 1909, Darjiling. 

H. Smith*, Cockerell, p. 186, A.M.N.H., 1911, Karachi, 

J£. ^pecidithortiXj Cockerell, p. 167, A.M.N,H,, A III, 1911, Hyderabad^ 

(Sind) 

H. debilineriiis^ Cockerell, p. 188, 

H. mlietterisiSf Cockerell, p. 189, 

H. k<ilutaraef Cockerell, p. 189, 

IL siyiritUiiSf Cockerell, p. 190, 

Jf. wudsculptUBf Cockerell, p. 191, 

M, Mflsrcewfctj*, Cockerell, p. 101, 

H. Cockerell, p. 192, 

H. eamer<me!iu». 

H. himfdayensi«^ Cameron, p. 210, Entomologist, 1904, India. 

H, caTwrontHui (weit name), Cockerell, p. 192, A. M. N.H., VllI, 1911, 
H. 6irandiellm, 

H. cirylomcui^ Strand, p. 187, Berl. Ent. Zeit., 1910. 

H. tsimndirllm, Cockerell, p. 192, A. M. N. H., Vni, 1911, Ceylon. 
Jf. AondtVnsw, Cockerell, p. 34, Enttanologist, 1913, Kandy, Ceylon 
H.kortdt Strand, p. 136, Archives. Natnrges, 79A, 1913, Ceylon. 

H. uttUtcophorus^ Strand, p. 137, 

H. p<urd(mui^ Strand, p. 188, 

H, homimms^ Strand, p. 138, 

H, kandycolUf Strand, p, 139, 

H. ncdai^cua. Strand, p. 140, 

H. centrophoi'Ui^ Strand, p. 140, 

H. timhlypygu^f Strand, p. 141, 

Halictns and Andrena—Relations—Morioe, p. 

1901. 

Halictus and Allied generic forms—Cockerell, p. 206, Entomelc^st, 
XXX\^, 1903. 

The Black * Halicti * of India—tabular key—Cockerell, p. 186, A. M. N. H.. 
VIII, 1911. 


lb*. 

do. 

Karachi. 

do. 

do. 

Salsette. 

tb*. 

do. 

Kalntara, Ceylon. 

do. 

do. 

Sigiri, Ceylon. 

do. 

do. 

Kalutara, Ceylon, 

do. 

do. 

Nasik. 

do. 

do. 

Karachi. 


do. 

do. 

do. 

do. 

do 

do. 

do. 

do. 

do 

do. 

di*. 

dt>. 

do. 

do. 


.*>8, Ent. Mag., XXXVII, 


SuDiLA nor.) Cameron. 

1 $. hidentuta, Cameron, p- 64, pi. IV, fig. 6, Mem. Manch. Soc., XLII (11), 
1898, Ceylon. 

S. fu 9 (npemdxy Cameron, p. 66, pi. IV, fig. 6, Mem. Manch. Soc.,XLII (11), 
1898, Ceylon. 

S, ceylordca, Cameron, p, 66, pi. IV, fig, 4, Mem. Manch, Soc., XLII (11), 
1898, Ceylon, 


• New to the regit n. 
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Axdeena, 

A. Wlk,/' A. M. N. H., 1860, Ceylon. 

[Cockerell says this is a ‘ Xomia. * p, 218, Tr. A. £ut. Soc. XXXVII, 1911 

At soiJaliif, Ciuneron, p. 121, Mem. Mancli. Soc., XLl (4), 1867, Mussouri, 
-4. $intaUumi>ief Cameron, p. 422, B. J., XIV, 1902, Simla. 

A. Nurse, p. ->42, A, M. N. H., XI, 1903, Kashmir. 

A. itwa, Camerou, 210, Entomoh^ist, 1004, Himalaya. 


At unita^ Nurse, p, o-TS, B. J., XV, 1904, 

A. balticfta^ Nurse, ji. o*>8, <lt». <lo. 

,4, pevJnttictt^ Nurse, ]>. ooO, <.io. *lo. 

-4. mce*tf)ar{Hita, Nurse, p. otJO, ih>. <lo. 

.4. c«m, Nurse, p. oHO, iUk <1o. 

,4. Iterot Nurse, p. “rtil, <1'». do. 

-4.^/?aPQ/h«e8, Nurse, p. 561, do. do. 

.,4. wurmvm, Nurse, p. 562, do. do. 

^4. Aotofimf Nurse, p. 56il, do. ^lo 

A. cortfrfa, Nurse, p. 56.3, do. do. 

A, leg<cta. Nurse, p. 5<J4, do. do. 

.4. hUmanjhiata^ Nurse, p. 564, do. uo. 

Atfiagella, Nurse, p. 5^5, do. do. 

-4. satdlitat Nurse, p. 566, do. do. 

A, ciWrwiff, Limi,+notetl by Nvuree, p.557, do. do, 

-I.Fabr., liotfdby Nurse, do. do. do. 

A, Kby., do. d<*. ilo. dt». 

,4. ownn«ri*wc«to, J Kb^'., do. do. do. <lo. 

.4. Mor., do. do. <lo. do, 

.,4. iKti‘Pu/afl Kby., do. do. do do. 

.4. «t; 7 *'tceps,J Kby., «lo. do. do. do. 

mvmtubXfl Kby., do. do, do. do. 

-4. ilenla, Cameron, p. UX)1, 13. J., XVII, lfX)7, 1 

,.4. knfituf, Cameron, p. 1002, do. do. tk>. 

.4, fKtmbay^siiit Camertm, p. 308, B. J., XVJII, liX)8, Beesa. 


Pesluii. 

Quetta, 

Peshiu, 

Quetta. 

do. 

do, 

<k>. 

do. 

Peshiu. 

Quetta. 

Peshin. 

do. 

Quetta. 

Peshin. 

Kashmir. 

do. 

Quetta. 

Kashmir. 

Peshin. 

Baluchistan, 

do. 

do. 

Ferozepmr 

do. 


.. I. krilabriSf Cameron, p. 308, do 
.4. imnjabnm^f Cameron, p. 309, do, 


Forozepur 

<lo. 


yl. ftrima^ Cameron, p. 121*, B. J., 
A. rirgada, Ciuueroii. p. 13*3, do. 

A.yrtvze/Hiffrni/fff Cameron, p. 131, do. 


B. .1., XIX, 1909, Simla, 


Ferozepur. 

do. 


^4. curo/i, Camerou. p. 130, B. J.. XIX, IJXMl. 

A. mjwrtvm*. Cockerell, p. 246, Tr. Anier. Eut. 8oc., XXXVI. 191(*, 
Simla. 

A, Cockerell, p. 235, Tr. Anier. Eiit. Soc., XXX\ II, 19il. 

N. W, India. 

At rttfiahttensis, Cockerell, p. 243, Proc., 1. S. Nat. Mus., 40, 1611, Ltulak. 
.4. uftrsei, 

A. haUctoiAifi, Nurse, p. 566, B. J., XV, 11X>4. 

.4. nunei, Cockerell, p. 3t>, Entomologist, 1613, Peshin. 

Andrena—Male genitalia—Morice, p. 226, T. E, S., 1869, 

Nomia. 

A'. aaroAirte, Cameron, p. 59, p. IV, fig. 7, Mem. Manch. Soc., XLl I 
(11), 1868, Poona. 


* Left, out by Binjrham. 

^ Xoti'il for tlif! Wi’st time in thi* region- 
X K no A n *-iiefiej} new to tlie region. 
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JV'. CamerODf p. 6)| p. IV, lig. 10, Mem- Maiich. Soc., XLU 

(11), 1698, Poena. 

N, pvrpureoUneata^ Cameron, p. 6^, p. IV, tig. 15,Mein. Manch. Sec., 
XLll (11), 1698, Barrackpore. 

A’. Uitispiruij Cameron, p. 64, p. IV, fig. 13, Mem. Manch. Soc.. XLII (II), 
1698, Allahabad. 

y^fulvchirtUf Cameron, p. 65, p, IV, fig. 9, Mem. Manch. Soc., XLII (11), 
1698, Allahabad. 

y. oaiipet^ Cameron, p. 66, p. IV, fig. 8, Mem. Manch. Soc., XLII (13), 
3698, Allahabad. 

.V. atnArafta, Cameron, p. 68, Mem. Manch. Soc., XLII (II), 1698, 
Bombay. 

.V. chrysnpa, Cameron, p. 69, Mem. Manch. Soc., XLII (11), Allaliabad. 
.V. utacaAfamV, Cameron, p. 73, fig. 12, Mem. Manch. Soo., XLU (111, 
Poona. 

V. n^««ur, Cameron, p, 72, fig. 14, Mem. Mancli. Soc. XLU (11), 1696, 
Poona. 

X. inter^titialhf Cameron, p. 74, do. do. AUahabatl. 

y, UgviatUy Smith,* Bingham, p. 12.5, B. J., XII, 1898, Deesa. 

A’. thivA, Nurse, p. 148, J. A. S. B., l^X, 1901, tk). 

A' himalayanaj Nurse, p. 146, do. do. Simla. 

A^ scrota, Cameron, p. 248, A. BI. X. HIX, 1902, Barrachpore. 
N^frederid, Camerem, p. 248, do. do. do. 

A. iorgentol^teatay Cameron, 249, <kt. do. Bengal. 

y. aureobalteata^ Cameron, p. 250, do. do. do. 

A’, catinieollis, Cameron, p. 253, do. <lo, Ceylon. 

AT. aUM^mbriataf Cameron, p. 252, do. do. Bairackpore. 

A’, bahttdtir^ Ntiree, p. 568, B. J., XV, 1904. Deesa. 

A’, kangroe. Nurse, p. 569, do. do. Kangra valley. 

.V. pihseUCf Camer<Hi, p. 231, A. M. N. H,, XIU, 3904, Khasia hills, 

A’'. rotkrKgi, Cameron, p. 214, do. do. Mussoorie. 

y, intermptaf Cameron, p. 215, do. do. Khasia hills. 

A", tuberculata, Cameron, p. 215, do. do. do. 

A^ Nttiteif Cameron, p. 284, Entomologist, 1907, Deesa. 

Same as y,/ert ida, Smith (1675), Meade Waldo, p. 408, A. M. N. H.. XI^ . 
1914. 

y, fuitinerva, Cameron, p. 1004, B. J., XVU, 1907, Decsii. 
y, abu^${Sf Cameron, p. 668, B. J., XVIII, 1908, Abu. 

A”* coUirui, Cameron, p. 658, do. »k>. 

V. basipittat Wickwar, p. 122 (figs. 1 and 2), Spol. Zeyl., V, 1908, 
Ceykm. 

A'. c«(/icAAr«, Ctwkerell, p. 219, Tr- Amer. Ent- Soc., XXXVII 1911 
India. 

AT, dmndgera^ Cockerell, p. 220. do. do. do. 

India. 

AT nmicana, CTockerell, p. 221, di>. do. do. 

Iikdia. 

y. karackienftia, Cockerell, p, 222, do. do. India. 

AT nlbolobata, Cockerell, p. 225, do. do, do. 

y.^votobat^f Cockerell, p, 226, do. do. do. 

AT pareelia, Cockerell, p, 227, do. do. do. 

A'. L'irgata, Cockerell, p. 229, do. «lo. do. 

y, nurfvi, semiforf^s, ettb sf}ecu’e new CockereU. p. 229. Tr. Amer Ent. 
Soc., XXXVII, 1911, X. W. India. 

• Xew to tlie region. 
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B. andrenina, Cockerell, p. 280, Tr. Ainer, XXXVJL 1911. 

K. W. India. 


A^. arietta, Cockerell, p. 2111, 

N, W. India. 

/lo. 

do 

(li>. 

A^. perlttcida, Cockerell, p. 232, 

N. "W. India. 

do. 

do. 

do 

B. phenacura. CockerelL p. 223, 

W. India. 

do 

<(<». 

do 

B. maf/ntCiu euecta, «u0 xpecu^ nen\ 

Ct>ckerell, p. 225. 

4l«t. 

dt>. 


dtt. 

do. 

<lu 

<lo. 

do. 

Ceylon. 

/lo. 

do. 

do. 


D. Ent. Z., 

1913, 

Ceylon 

do. 

ilo. 

<v>. 

ilo. 

do. 

do. 

di». 

diK 

ilo. 

!, tk). 

ilo. 

ilo. 


N. W. India. 

iV^A«taay)«iV. Cockerell, p. 224, Tr. Auier, Ent. Soc., XXXVII, (911, 
N, 'W. India, 

iV. halictura, Cockerell, p. 220, 

N. W. India. 

A’, comberi, Cockerell, p. 228, 

N, ustula, Cockerell, p. 231, 

AT. comfierta, Cockerell, p. 493, A, M, N. H., X, 1912, Kaaik. 

B. eairiffiyfif Kohl,* Cockerell, p. 493, do. do. Mooltan. 

N, ceytonida, Frieee, p, 94, ~ 

A'. Ifiroi, Frieee, p. 85, 

A*. btiUdi, Fries©, p. 86, 
eUyantula, Frieee, p- 80, 

A'. crne««*cido, Frieee, p. 80, 

B. porciformvi, Cockerell, p. 35, Etitot»oi<^iBt, 1913, Kaeik. 

A', letUMptera, Cockerell, p. 36. do. do. Kurachi. 

A\ Strand, p. 143. Archivoe Xatnrgee, r9A, 1913. Puttalam 

^Ceylon). 

A', wfftalfd. Strand, p. 144, do, dw, Matale (Ceylon), 

SrnoAXOMrs. 

A*, Camenui, p- 56, Mem. Manch. StM*., XLII (11), l898,Pooua. 

S.'ffracUtff, Cameron, p. 58, pL IV, f. 16. do. do. Mnastairi.d 

CTENOPLBCTaA. 

Ctenoplectra—SiH^cies- -Vachal, 173, ]►. Ball. StKJ. lint. Fr.. 19U3. 

XOMAUA. 

A', ceulotdcft, Cameron, p. 123, Mem. Manch. Sue., XLl (4), 1897, Ceylon. 
iV. beata. Nurse, p. 543, A. M. X. H., XT, 1903, Kashmir, 

A'. rmUata, Nurse, p. 644, ilo. 

A^ arida, Nurse, p. 544, do. ^ do. 

A'. decoratcL, SmiUt, <5 —Nurse, p. 543, A. M. N. H., XI. 1903. 

A\ flavozuiMta, JNuiw, p- 148, J. A. S. B., LXX, 1901, FeroKepnr. 

N, luciUa, Nurse, p. 149, do. Simla. 

A', priscillo. Nurse, p. 15U, ^ do. Deesa. 

A. detecta. Nurse, p. 6/1, B, J., XV, 1904, Quetta. 

A\ anne-ra. Nurse, p. 572, do. Kashmir. 


Nurse, p. 572, B, 4., XV, 1904, ^A11) vnetta. 


B. ivaltom, Cockerell, p. 239, Entomologist, 1910, Himalaya. 
A’, ffvanfftmnit, Cockerell, p. 176, Entomologist, 1911. Tibet. 



* New to the region, 
t Known species btit new to the region. 
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N. turnetif W<ild<>, p. A. M. N. H., XII, 1918, Assam. 

N. svJj-petiolata, Smith ts nt»t A'. adutUt, Cockerell, p. A.IVI.N. 

H,, "' ——— 

A', uichirari^ Meade Waldc*, p, 99, A.M.N.H., XII, 1913, Ceykm. 

A. mitennatay Meade Waldo, p. 100, do. do dct. 

Nomiwla—the bees they prey on—Alfken, p. 5, Zeit. Hym. Dipt.. II, liKkJ. 
Nomada—Table of Eart Indian—Nurse, p. 645, A.M.N.H,, 1903 

Noiuada—Notes on Smith's species in the British Museum—Cockerell, 
p, 310. Tr. -Am. Ent. Soc., XXXI, 1905. 

SYfiTROPHA, 

S. jtiamdtSy Girand*^ note<1 by Nurse, p. 678, B.J., XY, 1904, Quetta. 

S. trv/Hcati(tt Cockerell, p. '277, A.M.N.H., VII, 1911, Ceylon. 

<V. hutiHi. Friese, p. 87, D. Ent. Z., 1918, Ceylon. 

Thaujiatosoma, 

T. teftnceiconie, Cameron, p. 657, B.J., XVIII, 1908, Matheran. 
tKey known spp. Mea<le Waldo, p. 492, A.M.N.H., XII, 1913. 

OSMIA. 

O. ifuUtmarf/eme, Nurse, p. 545, AAI.N.H., XI, 1903, Kashmir. 

(>, hfi^twirf^Tniia, Nurse, p. 546, do. do. do 

O. $fK/n$n, Nurse, p. 673, B.J., XV, 1904, Qnettu. 

O. ttnhichfi. Nurse, p. 578, do. do. 

ft, snto. Nurse, p. 574. do. dtt. 

O, ov-tmi/ma. 

Atot/achilf anouyiHO, Camerou, p, 656, B.J,, X VHI, 1908, Deesa. 
(hitHtfi ammt/ma, Meade Waldo, p. 403, A.M.N.H., XIV, 1914. 

(Ismia Notes on—Rudow, p. 41-42, Soc. Ent. Fr., 1689, 

Csniia—Notes oti habits—Ferton, p. .58, Ann. Soc. Ent. Fr., 1905. 

LlTHl'ROfS, 

th. Peculiarities of Nest, Friese. p. 118, Zeits. Insbiol, I, 

1905 . 

* New to the retrion- 
t T, tfStttceviorne omitted in the K«*y. 
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A CATALOGUE OF NEW WASPS AND BEES (FOSSORES, 
DIPUjPTEEA and AETHOPHILA) DESCBIBED FROM 
THE INDIAN REGION SINCE lfc’97. 


BY 

T. V. Ramakrishna Aiyar, B,A,, F.E,S.» F.Z.S., 

Acting Govei'^nment Entomologist^ Madras Agrk,uUnral 
College^ CoindtaXore (8. hidia). 

Part III. 

(Cm)Unued from fcbge 721 q/ Volume XXIV,) 
DIPLOPTERA. 


Mboachile, 

, $tfcophanta^ Cameron^ p. 181, Mem. Manch. Soo. XLl (4), 189*, 

MuBSOuri. 

. iiiipUcator^ Cameron, p. 182, do. do. 

, ’maliynaj Cameron, p, 188, do. do, do. 

, purvuia^ Cameron, p. 186, Mem. Manch. Soc., XLI (4), 1897 do, 

, ch)-ysofjafter^ Cameron, p. 186 do. do. do, 

, myrrcorw, Cameron, p. 75, Mem, Manch, Boc., XLII (11)> Ceylon. 

, creum, Bingham, p. 126, B.J., XII, Beesa. 

, coelio,iysuleSf 2, Bingham, p. 126, B,J,, XII. 

Do. d f Nurae, p, 150, .T,A,S Jl., LXX, 1902, Beesa. 

Do. Cameron, p. 652, B.J., XVII I, 1908. 

. ntudiosa, Bingliam, p. 126, B. J., XII, 1898, 

. studiosella, Cockerell, p. 814, A.M-N.H., VII, 1911, Simla. 

. vem, Nurse, p. 150, J.A.S.B., LXX, 1901, Beesa. 

, katinka^ Nurse, p. 150, do. do Matherau, 

, patella^ Nniee, p. 151, do. do. Simla. 

'. idrtoo. Nurse, p. 161, do. do, Matheran. ^ 

. otriaiieSj Cameron, p. 60, Fauna Maid., I, 1902, MaldivM. 

, cinyraSf Cameron, p. 61, do, do. Laccadives. 

, nodrn, Nurse, p. 646, A,M,N.H., XI, 1908, Murree. 

. apput, Nuree, p. 646, do, do. Kashmir. 

. sludem, Friese, p, 245, Zeits. Hym. Bipt. Ill, 1908, Khasia hills. 

', ‘inonoceroSf Friese, p. ^58, do. do. do. 

khasiana, Cameron, p. 216, A.M.N.H,, XIII, 1904 
. taprohanej Cameron, p. 16, Zeit. Hym. Dipt, IV, 1904, ^ylon. 

. aberram, Friese, p, 829, do. do. Nicobars 

: Mori, Nurse, p. 674, B,J., XX, 1904, Baluchistan. 

apiccdis*. Spin., do. do. do. do. 

. rotundat^*, Fabr„ do. do. do. do. 

desortortim* t Mot., do. do. do, do. 

L 7 nurttna*y Hatz., do. do. do. do. 

\ phaota, Cameron, p. 1006, B. J., XVll, 1907, Beesa, 
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M. lefrottitif Cameron, p. 1006, B, J., XVII, ]907, Matheran. 

6amo as M, mpMra, (below) Meade Waldo, p. 403, A. M. N. H., 

XIV, 1914. , 

M. mp/tira, Cameron, p, 1006, B.J., XVU, 1907, Matberan. 

M. deodatta, Cockerell, p. 224, Bull Amer. Mua., 1907, India. 

M. gatheta^ Cameron, p. 660, B. J., XVlll, 190b, Beesa, . vt « 

Same a» M. wwio, Rogham, 1697—Meade Waldo, p. 403, A.M.NJI. 
XIV, 1914. 

^M. (fombayenti»f Cameron, p. 660, B. J., XVIII, 1908, Bombay. 

Af. tiaopodn, Cameron, p. (J61, do. do. do. 

M, cathena, Cameron, p. 661, do. do. do. 

Af. cmiodonta, Cameron, p. 662, do. do. 

Af. mltfitscttif, {Nurse—Af«.), Cameron, p. 662, B. J , XVlll, 1908, Matberan. 
M, indotitmxa^ Cameron, p. 663, B. J., XVlll, 1908, Beesa. 

Af. rttaicnuda, Cameron, p. 663, do. do. do. 

Same as M. pateUiviasm, Spin, (1838)—Meade Waldo, p. 403, A. M, 
N. H,, XIV, 1914. 

Af. Urma^ (Nurse—A/s.), Cameron, p, 654, B. J., XVlll, 1908, Matheran. 
Same as M. UmhrijtennM^ Smith, (lr63)—Meade Waldo, p. 403, A. M. 
N. H.,XIV, 1914. 

Af. leptotUmta, Cameron, p. 664, B. J., XVlll, 1908, Beeaa. 
fAf. en/throstoma, Cameron, p. 656, do. do. 

Af. szmrida, Cameron, p. 656, do. do. 

Af. niceriUn. Cameron, p. 41, Entomologist, 1908, India. 

Af. ohttunta. Camertm, p. 61, B. Eut. Z , 1909, Ferozepur. 

Af. strioi.atn. Cameron, p. 131, B. J,, XIX, 1909, Simla. 

Af. hetemtricliia, Camert'n, p, 132, do. do. 

^ .-Lj-x a ilA__ 


Af. Cameron, p 132, do. terozepiir. 

Af./ew:o/rt/iv>».u>, Cameron, p. 133, do. do. 

Af. Simitenm, Cameron, p. 133, do. Simla. 

Af. melavowura f Cameron, p. 134, do. do. « -n 

Same an M. wwtrtfiwia, K. (1^2)—Meade Waldo, p. 403, A.M.NAl., 
XIV 1914. 

Af Jmej)tft. Camert'n, p. 135, B. J., XIX, 1909, Simla. 

A/. jnaijcJ^enaisj Cameron, p. 135, B. J., XIX, 1909, Ferozepur, 

Af. F, Notes on—Bingham, p- 183, T. Z. S., 1909. 

Strand, p. 88, Jahr. Ver, Wiea., 63, 1910, Ceylon. 

Af. ladacerthii, Cockerell, p. 252, Proc. (J. fe, Nt., Mus., 40, 1911, Liadak. 
Af. rupsftnen'is, Cockerell, p. 253, do. do. 

M. ftt' cfa, fHiUfhamf Cockerell, p. 315, A. M. N. H., Vli., 1911, Khaeia. 

M Cfylcnen»u, Bingham, $, p. 482, F. B, 1., 1, 1897, Ceylor. 

Waldo, p. 464, A. M. N. H., X, 1912. 

(wrongly put as (Vytoatca in Bingham^s, F. B. 1.) 

Af, ttulfa. itivgham. Notes on—Meade Waldo, p. 464, A.M, N.H., X, 1912. 


M. bwghavii. 

Af MluUf. Bitigham, tJ, p. 476, F B, I,, I, 1897. 

M, biitghnnti. {new name) Meade Waldo, p. 466, A. M. N. H., X, 1912. 
Af. Ivcufenla, Bingham; (a distinct sp. not same as M. Mystacea, eee p. 479 
of BighamV, K, B. I., i, 1897)—Meade Waldo, p. 466, A. M. N. H., X, 1912. 
Af /'wtYA.cT, Meade Waldo, p. 467, do. do. (is the cf, of 

M.Tjetermmar^mitim, $—-Meade Waldo.) 


TThese two rre the same as M. hcra, Bingham (1817)—Meade Waldo, p- 403, 
A. M. N. H., XIV, 19U. 
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M, atrata. 

Smith, $, p. 182, Cat. I. 

H, vinptacea. Gam., <5 (1902). 

M. Bkelfordi, Gam., $ (1902). 

M, atmta, Meatle Waldo, p. 467, A, M. N. H., X, 1912. 

.If. vetutina. 

Smith Cat., I, p. 180, $, 

.W. Eunidiata, Smith Cat., p. 174, $. 

Af, vf-hitina, Meade Waldo, p. 46®, A, M. N. H., X, 1912. 

.If. ka/tropodoidiv, Meade Waldo, p. 472, A. M. N. H., X, 1912, Sikkim. 

.V. Cameron, p, 28, Ind. For. Rec., IV, f2), 1918, Dehra Dun. 

M^lotfrms^Ssnt^ Food habits of—BurkUl, p. 103, JA.S.B., VI, 1911. 
^^S^uncta and parevaspis abd<n»malie, Distinctimas—Bingham, p. 

B. d., xil. 18<»8. 

AuLaoAFis {yen, noo. 1901). 

A. brcvipennu, Cameron, p. 263, Enthomologist, XXXIV, 1901, Bombay. 
(This is a typical Dioxy’s Lepel—Meade Waldo, p. 496, A. M. N. H.. 
XII, 19ia) 

Faubvaspih. 

P, carbmarta, S'Mtih. —Meade Waltlo, p. 227, A. M. N. H., VIL 1911. 

Evasfu. 


E, smt tA*. 

abdoimnalis. Smith, p. 79, Jonm. Liutu Boo., 1659, d 
Euatpit imithi, Friese, p. 187, AUg. Zeit. Ent., IX, 1904. 


Anthidivm. 


ji.fiavtcentre, Cameron, p. 124, Mem. Manch. Soc., XXI (4), 1897, Poona. 
^4. de^Hosum, Bingham, p. 126, pi. A., bg. 12, B. 4., Xll, 1898, Deeaa. 

A, bmgami, 

A, ratemum, IKngham, p. 494, F. B. L, I, 1897. 

A. Innyhand (nor. nawM»), Friese, p. 224, Zeit. Hym. Dipt., 1., 1901 
A, eatlator, l^urse, p. 141, J. A. S. B., LXX, 19C®, Deeaa. 

Do. do. p. 474, B, J., XV., 1904. 
yl. viaticum, Nurse, p. 143, J. A. S. B., LXX, 1902, Matheran. 
yL etfnciUatum, Nurse, p. 447, A. M. N. H,, XI, 1908, Kashmir. 

p. 575, B. J., 1904, Quetta. 

A, pAilorum, Cockerell, p. 242, Entomologist, 1910, Himalaya. 

AL, temurium, Co<4tereU, p. 181, A. M. N. H., VHl^ 1911, Quetta. 

.4. philorum aftofft, wen new, Cockerell, p. 249, Proc. U. S. Nat, Mus.. 
40-1911, Ladak 

DlAKTHiniVM. 


D. eLtapi-u t, Cockerell, p, 179, A. M. N. H., Vm, 1911, Karachec. 

D, raeorium. 

‘Anlhidium rawt'tum, Smith., p. 40, T. E. S., 1876, 

D. mtonum, Cocke^l, p, 180, A, M. N. H., VIII, 1911. 

Anthidium and Dianthidium—Couiposition—Cockerell, p. 186, A. M. N, H., 
VI, 1909, 
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Pboanthidium. 

l\ so/{/wntm, Cockerell, p. IBO, A. M. N. H., VIII, 1911, Karachee. 

Camptopokum* 


C. I'ufiventrey * Mor. 

c. tch^wyrcwif Mor?-—Nurse, p. 575, B. J., XV, 1904. (.hietta, 

Cebatina. 

C. onmtiferaf Cameron, p, 141, Mem, Mancfa, Soc,, XLl, 

(4), 1897. Mussouri. 


C, incoynita, Biugham, p, 127, B, J., XII, 1898, Simla. 

C, TmiscateUa^ Nurse, p. 159, J. N. S. B., LXX, 1909. do. 

C. loquata^ Nurse, p. 15S, do. do. do. 

C. tno. Nurse, p. 575, B. J., XV, 1904, Quetta. 

C, egcruif Nurse, p. 576, do. do. do. 

C. cotvma, Nurse, p, 676, do, do. do. 

C. Mor.* noted by Nurse, p. 577, do. do. 

C. Unyhawi, Cockerell, p. 840, A. M. K. H., 1,1908, Calcutta, 

Lki. do, p. 185, A M. N. H.. iMl. 

C. elmrneopicta, Cockerell, p. 186, A. M. K. H., Vllt, 1911, Salsetta. 
C. cowJteri, Cockerell, p. 185, do. do. Karachee 


C. bhawani^ {ww farm), Bingham, p. 360, llec. Ind. Miis., I, 1908, 
Cerattna—-Notes on—Cockerell, and Porter, pp. 404-406, A. M, N. H., 1 \ , 
1899. 


NoSCOIOES. 

.V. appendieulata. 

Ctratina appindiculat^, Cameron, p. 59. Fauna Maid, 

I, 1902, Maldives, 

Noitwides Cockerell, p. 812, A. M. N. H., 1909, 

,V. Ttarttchensi^^ Cockerel], p. 286, A, M. N. H., VII, 1911, Karachee. 

V. cci7»6<?ri, Cockerell, p. 2^, do do. do, 

=»= Ceratiwi pu3i\jab€nsi&. Cam., p. 1008, B, J., XVII, 1907, 

^ N. comberi, Meade Waldo, p. 408, A M. N. H., XIV, 1914. 

N, divtsa. 

Ceratina divuei, Cameron, p. 1003, B. J., XVII, 1907, Quetta. 
Cerattna npUmpis, Cameron, p. 667, B. J., XVIII, 1908, Deesa. 
Nonwides cerea. 

Cerattna cerea. Nurse, p, 152, J. A. S. B., LXX, 1902, Deesa. 
Nomoides cerea, Meade Waldo, p. 495, A. M. N. H., XI, 1918. 
Novmdes curciUenata. 

Cerattna curvilineata, Cameron, p. 1004, B, J., XVII, 1907, Deesa. 
Nomoidee citrvilineata, Meade "Waldo, p. 496, A M. N, H., XIT, 1913. 
Noraoides—^Taxonomy, Cockerell, p. 286, A, M. N. H., Vtl, 1911. 

Allodafe. 

A. pictitareis, Cameron, p. 60, Fauna Maid., I, 1902, Laccadives. 
A.pumilio, Cockerell, p. 182, A M. N. H.. VIIL 1911. Karachee. 

Heriades. 

(Eriadea, Frieee). 

E. tetnas Nurse, p, 577, B. T., XV, 1904, Mt. Abu. 
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C<K1.10X¥S, 

C. tcati'ua, Narse, p. 153, J. A. S. B., LX£, 1902, Beesa. 

C. stoUdm, N«*rBe, p. 643, A. 01. N. H., XI, 1903, do. 

C, cartnitcutis, Cameron, p. 213, A. M. N, H., XIII, L904, Khasia Hills. 

C. khamana, Cameron, p. 213, do. do, do. 

C. latm, Cameron, p. ^58, B, J., XVIII, 1908, Mathoran. 

C. twmri. Cockerel^ p. 418» A. M. N. H-, V, 1910, Assam. 

C, aulcispina, Cameron, p- 29, Ind. For, Rec., IV, 2, 1913, Dehra Dun. 
V./titcitards, Cameron, p. 30, do. do. MuaaourL 

C. temaUneata, Cameron, p. 31, do. do. Simla. 

Same as C,cor{futa, (1875),Meade Waldo, p. 404, A. M. N.H., 

XIV, 1914. 

C.fuidpes, Cameron, p. 31, Ind. For, Itec., IV, 2, 1913, Simla. 

C. ruficaudia, Cameron, p. 32, do. do. do. 

Same as C. f{fra, Lep. (1841), Meade Waldo, p. 404, A. M. N. H., 
XIV, 1914. 

Ceratina species; Cockerell, pp. 85-90, Psyche, Xll, 1905. 

Cbocisa. 

C. ramosa Lepel —Sleeping—Green, p. 214, Ent. Mag., 1899. 

C. 'Nurse, p, 548, A, M. N. H., XI, 1903, Kashmir. 

C. eleyam, M.of.®, Nurse, p. 578, B. J,, XV, 1904, Qnetita. 

C. ceyloaica, Friese, p. 4, Zeib. Hym. Dipt-, V, 1905, Ceylon. 

C. roateata, Friese, p. 6, do, do. Simla. 

Crocisa—Table of Indo'Australian species of—Friese, pp. 2-12, Zts. Hym. 
Dipt., V., 1905. 


PODAUKirS. 

P, veHtTtua, Nurse, p. 682, B. J,, XV, 1904, Kashmir. 
P, Nurse, p. 583, do do. Quetta. 

P. seryntf, Nuree, p. 684, tio. do, do. 

P, pidcomis, Fedt.* 1 

P. albufentte. Lap.* 

P. orieniaUa, Mor.* ' 

V.fulvitams, Brulle* 

P. atriciUua, Ever.* 

P. velociasifmifi, Fedt.* 

P, khaiamma. 


Nurse, p. 585, B. J., XV, Quetta. 


JIabropoda fuivipea, Cameron, p. 211, A. M. N. H.. XIII, 1904. 
Podaliriua kkobianus, Schulz., p, 263, Spol. Hym., 1906, Khasia Hills, 
P, bmjjhairti. 

crocea, Bingham, p. 626, F, B. I., 1, 1897. 

Podaliriua iinyhami, Schulz., p. 253, SrKd. Hym., 1906. 

P. vnckwati, Biogham, p. 122, Spot Zeyl., V,, 1908, Ceylon. 

Tetraia>nia. 

T. punctata, Cameron, p. 79, Mem. Manch. Soc., XLII (11), 1898, Poona. 
T. hrecipcnma. Cameron, p. 78, Mem. Manch. Soc., XLII (11), 1898, 

Allahabad. »» tt 

Characters of T, brevipennis Cara.—Nurse, p. 549, A. M, N. H., 

XI, 1903. 
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T, oxxUulat Cameron, p. 649, B. J,, XVIII, 1908, Deeaa. 

T. glabriocomii, Cameron, p. 649, do. do, 

T. pmmoaa, Cameron, p. 47, D. Ent. Z., 1909, Ferossepnr. 

7 * punctilabUf Cameron, p. 48, do. do. 

T, teetaceitco'mf Cameron, p. 49, do. do. 

7'. ei'ytkrocera, Camercm, p. 49, D. Ent. Z., 1908, do, 

T, Cameron, p, 49, do. do. 

T. t'%ifolineatat Cameron, p. M), do. do. 

T, ctaripennitf Cameron, p. 61, do. do. 

7*. leuoopoda, Cockmrell, p. 188, A. M. N. H., VIII, 1911, Nasik. 

T. coOTwitr/aw*, Strand, p. 146, Archives Naturges, 79A, 1913, Ceylon. 

7\ taprobamccia^ Strand, p. 147, do. do. do. 

Tetr^onia and Melisaodes.—Comparison of generic characters—Cameron, 
p.76* Mem. Manch. Soc,, XLll (11), 1898. 

Tbtra.ix>siella. 

T. aliena, Cockerell, p. 184, A. M. N. H., VIII, 1911, Nasik. 

7*. caliduUij Cockerell, p. 34, Entomologist, 1913, Sali^tte.^ 

EL’CEBA. 


E Nurse, p. 678, 

B. J., XV, 

1904, Quetta. 

E. dtana. Nurse, p. 679, 

do. 

Kashmir. 

E. pAiywc, Nurse, p. 679, 

do. 

Deesa. 

E. pomona, Nurse, p. 680, 

do. 

Quetta. 

E. caaMndrOy Nurse, p. ^1, 

do. 

do. 

E. melanostomay Mor.*, Nurse, p. 679, 

do. 

do. 

JS. BpectabUity Mor.*, Nurse, p. 682, 

do. 

do. 

E. turcestanxca, Dalla Torre-* Nurse, p, 682, 

do. 

tlo. 

Eacerinae—List of spp. Cockerell, pp,261-973,Proc. N. 5, Nat. Mus., 1912. 


Habbopojda. 


H, krishna {form wor.), Bingham, p. 866, Itec. Ind. Mus,, 1908, Darjiling. 
H, tvmeri, Cockerell, p. 308, Entomologist, 1909, Assam. 

AxTHOPnOBA. 

A. deiopea, Cameron, p. 1^7, Mem. Manch. Soc., XLl (4), 1897, Mussouri 
A. rotfmeyif Cameron, p. 142, do. do. do. 

A. ceUnUtrii, Cameron, p. 80, Mem. Manch. Soc., XLIl (11), 1898, Poona. 
A. UriopTy Kngham, p. 127, B- J., XII, 1898, Deesa. 

A. ioley Etingham, p. 128, do. do. Simla. 

A, antiopcy Bingham, p. 128, do, do. do. 

A. zonaia, L., varieties; Cockerell, p. 411, A, M. N, H., V, 1910, Dehr»- 
Dun. 

-1. zonata i or, pnttalama, Strand,, p. 147, Archives Natniges, 79 A, 1913 
Piittalam (Ceylon). 

A. cingmU/era. 

A, Fab. Bingham, p. 626, F, B. I., i, 1897. 

A. cififiulifiTa, Cockerell, p, 410, A. M- N. H., V, 1910, Dehra Diut, 
(The tmc * cingtilata * according to Cockerell is a difierent species and 
Australian). 

.4. mfY/'trrAinn, Cockerell, p, 413, A. M. N, H., V, 1910, Sikkim. 

A. dn. mr soluta, Cockerell, p, 414, A. M, N. H., V, 1910. 
Sikkim. 


IS 
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A, kt —Co p. 41fi, xV, M. K. H., V, 1910, Sikkim. 

A. ptJicMernmn^ htrif/finm^ (rar «), Cockerell, p, -1^18, A, M, N* H., 19 0 

A, orvphiia, Cocktirell, p. 41f>, A. M. N. H., V, 1910, Sikkim. 

A. delicta, CockereU, p. 285, Entomologist, 1911, India. 

A. amolita, Cockerell, p, *237, do. do, 

A, comieH, Cockerell, p. 493, A. M. N. H., VII, I®1^ Nasik. 

The homing of burrowing bees (Anthopiliond)e)“Tumer, p. 'Ai, Biol. 

Bull, XV, 1908. loio 

Anthophottv and MfltH:t«-relations—Johns-m, p. 127. /ofdogiet. 1913. 

A^T^KE^^a. 

A, f^nndpamiii, {funti ww), Bingham, p. ,%2, Ind. Mns. Uoc., II, 1908. 
yl. (/WM «ftc), Bingham, p, 363. do. do, do. 

Xvx<M<H’A. 

A’, ceylonica, Cameron, p. 32,1>. Z. S.. 

X tiMumebaiktt, Fabr*—Schulz, p. 273, Zt. Hym. Dipt., 1901. 

A’, i^ica, Cameron, p. 61, Famm Maid., i.l902, MahUves. 

A. £rmdiam,Cameron, p. 62, do. do, d... . « K H 

X, amethystiTia. siguiana— {wtr f<uft ;«/*.), Cockerell, p. 3H1, A. M. tl.. 

X. cotlaiti, IxciHjl, wi*bi»ghmni, Cockerell, p. 80, A. Al. X. H., 3QV, 1904. 
X. minor, Maidl., p. 2o0, Ann. Nut. Hist Hof. Wien, 1912, Sd^m 
X. amethystma, sigiriana-^nAtf’ nJ* ^p.), Cockerell, p. 310. A.M.N.H.. 

VTI 1911. Siffiri, Itkdia. 

A^ nindurcrusift Fricse, p. 88, D. Eiit. Z. 1913, Madura 
XykKJOpa and acarid pouch -(iroeii, p. 232, Knt. Mag., 190-. 

BoMitua. 

B,yUmtemU, Cockerell, p. 223, A.M.NJ1.. XVI, 19^>, Kashmir. 

B. waUoni, CockereU, p. 239, Entouiaopst, 1910, ^ 

B, kaetnarrhoidaiis. Smith—Habits Burfciil, p. o-l, J.A.S.B., 1906. 
jBotn^s habits Pdthyrw and—Sladen, p. 30, Knt. Mag.. 1899. 
Hovering of Bombus-Saunders, p. 83, Eiit. Mag., 1909 

A !>¥•£ 


4 ^ 

Bingham, p- 129, B.J., 1^8, ^esa. 

A vrunA r-^kerell, p. 319, A.M.F.H., VII, 1911. 

.1. ji'jiva anci uoi^ta oombs,, Ftiese, p. 198, Allg. Zoit. Ent., Vll, 1902. 

A doi^ata anT'^rf«c<*—Habits--Hooker Agricultural Dedger, 1904, 

■'I * ™™ (Calcutta). 

A. dorsata —Its domesticatiou—Hums, p. l2, Ent. Kccord, XIV, 1902. 

*!4. dornata —Working hours—Burkill, p. 105, J.A.S.B., 1911. 

A. dor^t^FnefiO. p. 278, Ami. Mus. Hung. 7, I90t>. 
uTa. fiyroa sub, sp., nasicans, CockereU, p. 241, Tr. Amer. Ent. Soc., 

dbtribution-Enderlein, p. 331, Stett, Ent. Zt., 1906. 
Hew generic names-* Megapis ’ and * florea- 

\8hmewl, pp. 120-122, Free. Ent. See,, VI, 

Ar»i8-8^«fic characters—Cockerell, p. 177, Entomologist, XXXVI, 1908. 


• Newly recorded. 
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Mjil.ll'ONA. 

M. cacciaef Xurse, p. tfl9, B.J., XVU, Hosbangabad. 

Malipona—Nests and habits of, Schulz., p. 350, Zt. Insbi<d, I, 1905. 
THgona- 'Nests of—^Waterhonse, p. I8!t, T. E. S., 1908. 

l)A«vroin. 

D, eombenf Cockerell, p. 326. A. M. N. H.. VII, 1911, Karacheo. 

Mklitxa. 

M, aUisnmaf Cockerell, p. 340. Entronologist, 1910, Himalaya. 

Lamphuams. 

Z, maculipeiMtMf Cameron, p, 420, pi, fig. 2, B. J., XIV, 1903, Simla. 

ErzoLUs. 

E. fervidHif Smith, recordoil as fn»m India before 1897, b«t imi in 
Bingham. 

E.fermduSt Smith, CookcrcU, p, <168, A. M. N. H., VIII, 1911 
E. ptoftM, Nyl.*, Nurse, p. 570, B. J,, XV, 1904, Quetta. 

E. pereyrinus, Cockerel^ p, 284, A, M, N, H., VII, 1911, Natik. 

Do, do, do, p. 668, tlo. VIU, 1911, 

E. amomciMts, Meade Waldo, p. 94, A. M. N. H., XU, 1918, Assam. 

E. tiMetutUf Meade Waldo, p. 95, do. do. Tibet. 

PLSsioPAMUKdrs (ffen, nor. 1907). 
l\ ciw^artnfy Cameron, p, 181, B. J.* XVIII, 1907, Quetta. 

TavoAXiXA nor, Cockerell, 1911). 

T, futnida, Cockerell, p. 287, Tniiis. Amor. Ent. Soc, (87), 1911, Ceyldi. 

Mrlxsbika (f/rn. nar. Cockerell). 

M, Coidcerel), p. 670, A. M. N. H., VUl, 1911, Karachoe. 

TaiyrifosTOMA. 

T, giaA^nt, Cockerell, p. 85, Cand. Ent., 1918, Khasia EiUs. 

Ctbkoaws ( ffetr . mr. Cameron, 1901). 

C. Iwtaa^ Cameron, p. 117, A. M. N. H., VXII, 1901, Ferozepur. 
C^jjoiwacu/affl, Cameron, p. 117, do. <k>. do. 

Sexes of C. lutea. Nurse, p. 570, B. J.. XV, 1904 (lutea $ and flavoma- 
culata <^1. 

Mzi^axapis. 

.17. dolacnpemdiy Cwneron, p. 421, pi., fig, B- J., XIV, 1902, Ferozepur. 
.If. ruifroiM^ Nurse, p. 667, B. J., XV, 190^ Quetta. 

Ammobatbs. 

.1. >«>{itai'kt8f Nurse, p. 570, B. XV, 1904, Quetta. 

Fasitbs. 

V, niacnlatuSf Jur, noted by Nurse, p, 670, B. J., 1004, Quetta. 

In addition to the numerous papers tjf Cameron, Bingham, Nurse, Meade, 
Waldo, Cockerell, Turner, etc., often quoted in the body of the catalogue. 


• Xo«' the re}?ioH. 
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the fcJlowing nwiy be added ae recent papers on Indian Acoleates in 
Hymenoptera of Banaokpore—EoUmey, pp. 98-116, T. K 8., 

1903. 

Life histone* of Indian Hymenoptera—G. R, Dntt, Mem. Deptt. Agri. 
India, Ent. Series, Vol. IV, 1912. (a) 

Bymenoptotft of tho Abor Countfy—Nurso ftixu Pftivftt lwc« liiu> mus-, 

Vol.VIII,Pte.I—V.,1912-19U.(f») ^ i w inn- 

Hymenoptera from the Himalaya*—Paiva. Rec. Ind. Mus., Vol. 1., . 

The following supplementary list inchides some new species recorded 
from the Indian region since fee above list was prepared. A few references 
to already known species, some of which wera overlooked by me before, are 
also added here :— 


MUTILLIDiE. 


MutiUa. 


Andre in his paper on Ceylon mntUlids has referred to fee following 
species in addition to fee new forms noted above (see p. 644), in the D. 
Ent. Zs., 1907 »— 

Jtf. aorror, Sanaa, p. 263. 


M, intulari$. Cam. , p. 268. 

255. 

^^»cincte^llSBsrp^256. 


tiona, Andre , p. 256, 

266. 
p. 266. 

^'^33flfco^3am!rP* 266 (see p. 642 above). 
Jf. amlu, Lepel, p. 267. 

p. 257. 

267 (see p. *>44 above). 


THYNNIDAfi. 


Methoca. 

Methoca bteolor, Cam., name changed to Jf. n^vnu/ra, Putt, p- 186, Mem. 
Peptt. AgrI. ln<lia;Toi. IV, 1912. 

bethylida:. 

PiUOTOCBBA (King). 

P. eirt/nrfonnie. Turner, p, 245, A«M.N.H., XIV, 1914, Pattikonda, S. India. 

SCOLHPiE. 

Elik (Mesa). 

jE. ei-aeaipunctata, Turner, p. 246, A.M.N.H., 1914, Coimbafere, S. luilia. 


Co) Contains interestinjr notes on baljits and life hiirtcries of a number of 
acnlei^cs. 

(6) Contains diiefiy references to known forms. 
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POMPILID^ 


P8AMMOOHABKS. 


1\ imdatu9* 

rwidatufUj Sod., Cftt., p. 188,1866 (Trebizond). 

Pomjf^ui cassius, Nurae, p. 84, B. JXIV, 1902 (bug p. 649 above). 
Pompilua Aoratiw, Nurse, do. do. ^ do. 

Paammocfuzrea nudatua. Turner, p. 247, A.M.N,H., XI\, 1914 (Coim¬ 
batore). 

Pmpilus re/te^i-ua, Bingham, p- 169, F.B.I., i., 1897 (nec.. Smith), 

Psammockarea detectua. Turner, p. 248, XIV, 1914, Palur, 

S. India. 


RHOPALOSOMIDiE. 

HE0Fai.o8OMa. 

iJAopa/owTaa—Early stages of a sp., Hood, p. 146, Proc. Ent. Soc.. Wash. 
VoL XV, 1918. 

SPHEGIDJE. 


A31FVI.EX. 

A. ptloaa. Cam.—Tumor, p. 260, A.M.N.H., XIV, 1914 (see p. 566 above). 
Chloeion (sphbx—Hsrpaotopus). 

C. miifuseatu$j Dahlb.,* Turner, p. 260, A.M.N.H., XIV. 1914, Coimbatore. 

OORYTES. 

ft. cijenUetcms, Turner, p, 261, A.M.N.H., XIV, 1914, Kandy, Ceylon 

Nysson, 

y. excavatiit, Turner, p. 268, A.M.N.H., XIV, 1914, Coimbatore 
X decorflrfiM, Turner, p. 264, do. do. do. 

X dubitatus, Turner, p- 265, do. do. do, 

X bamlia, Smith, Turner, p. 264, do. do. do. 

Pabafiaoetu, (Kohl.*) 

l\ mekwari. Turner, p. 266, A.M.N.H., XIV, 1914, Colombo, Ceylon. 

Lybooa. 




Odontolarra mgra^ Cam. ^ee p. 658 above). 

Lyroda fiiyra. Turner, p. »>6, A.M.N.H., XIV, 1914. 

LlRlS. 


L. dticalts. 

*^^^rrf«ca/ja, Smith, Bingham, p. 207, F3A., i., 1^9 1 . 

£. nignpennia. Cam., Bingham, p. 206, do. do. Poona. 

L. ducalia. Turner, p. 267, A.M.N.H., XI\, 1914, 

diploptbra. 

Notes on the nesting habits of some solitary wasps -Parker, p- 70, Proc. 
Ent. Soc., Wash., 1916. __ 


• Xew to the region. 
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Habits of a mud dauber— lairailf, Saues*'—Giranlt, p. i?8, i^f 
hir, TVies. Ins., 1914. 

On the species of * Alasttir' aiwl otiicr Kutnciiidte—Potktns, p. r>(iH, P.Z.f',, 
Pt, U, 1914. 

Notes on Belonogaster—Saussuro^ p. J99, Aim. Soc. £nt. Fr.^ 1909. 

* Belonogaster* and Tachinids—Lanibomt p. XXXIX, T.E.S. 11, 1914. 
Notes on Wasps and colours of wasps—PorkinB, p. f?77, T.E.S., 1912. 

A N T H C) P H I L A . 


APID/K. 


A’, turtieri, Ckxjkeroll, p. 49t>. A.M.N.H.. XVI1, lOlO, Assam. 


HAJ.n'rt's, 

H, viuctui, 

e»j«rte, \Vlk., 1800, Ceylon. 

Noiaza etnete, Bingb., p. 458, F.B.I., i,, 1897. 

Heilictus fcalutarcB, Co<i, (soe under ‘ Halictus ’ above). 

UttHctu^ vinctvZf Meade Waldo, p, 449. A.M.N.H., XVII, 1916. 


XoMr.^. 


AVtMta—Notes on the genus ami snl»-gencra—Meade Waldo, p. 454, 
A.M.N.H., XVII, 1916. 


If, exety^m. 

^aUctu^ Bingbaiu, p. I'M}.!., i., 1697. 

Andrena exayenSf Wlk., p. ?105. A.M.N.H., 1860, Ceylon (soe under 
* Andrena * above). 

Nontia exagens, Meade W'aldt*, p. 159, A.M.N.H,, XVII, 1916. 

V, emrifrons, Smith, Meade Waldo, p. 459, A.M.NJI., XVII, 1916. 

~U, Smi3i, Moado Waldo, p. 4,59. do, do. 

0cutettitta. 


iV. ncvieUatOj Smith—Bingb, ]►. 458. F.B.I., i., 1897, $ . 
y. (iltx^mbriatay Cam. (see above under * Nomia$.) 

.V. Cock (do. do. Ceylon. <J*) 

V. scutOlatay Meade Waklo, p. 46J, A.MJiIJH,, XVII, 1916. 
li. ant^rmata var ^Assiane, West,—a well marked variety, Meade W'aldo, 
p. 461, A.M.N JI., XVI, 1916. 

N.carinatUy Smith, NoUiotii Smith. Mcailo Waklo, p. 461, A.M.N.H.. 
XVit, 1916, - 


M&oAoineK. 


SeuM) of hasality of a leaf cutting boe, Muir, p. S76, B. J., XXIV, 1916 


TKTUaiXIXIA. 

Tetralonia —Note on the genus. Cameron, p. 76, Mem. Mancb. Soe.. 
XLH (IIX 

T. ducacelU, Lepel, SeKOS, Camer«»u, p. 49, D. Ent. Zs., 1909 

ANTlIOl'HOltA. 

A. FOKtondiy Moado Waldo, p. 50, A.M.N.H., XIII, 1914, Assam. 

A. p^eiidobomboidee, Moado Waldo, p. 58, do. do. do. 

XYLOtiOPA, 

X. antMhgstmay F. Friose, p. 88, D. Ent- Zs., 1918. 
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Apu. 

i/wfffia)yi var nktritai, C<»ck, p. 13, XIV, 1014, Kliasia, 

M.ELITT. 4 . 


■If, harrtcta-. 

/larricto, Bingh, p. 446, i., 189/. 

MelHta altissi*n<t, CockereU (see under ‘ Melitta^ abw^ 

MeUtta A£io‘tcf<8, Meade Wwdo, p, 462, 

.1/. a 3 ithopkormd^., Meade ‘Waldo, p. 463, A.M.N.H., XVII. 1.16, 
Sikkim. 


BoMsrri. 

H, txupidanuK, Jj, vox. ffilffitenm, ^ ^ w 

B, f/Of/Uentis, Cock (see under ‘Bornbus’ above).-Meade Waldo, 
p A.M XVn, 1916. 

B. aUcL^ Smith,• Me..de Waldo, p. 468, A , XVII, 191^ A,^. 

£, tonfficf'P^, Smith,! Meade Waldo, p. 468, A.M.N.H., XVll. 1916, 
Kasbmir. 


Eprolus. 

Synoi»fit« of Epeolime—Uobertsoij, p. 284, Cenad. Ent., 1908 

Trinchokxoma. 

T. asbtaticn&tt^ Rladcn, |>. 214, Can ad. Ent., 1915, Assam. ^ ^ 

It is Btill possible that I might have omittetl some new species or import¬ 
ant references. As such, I shall be very grateful to those of your readers 
who might be able to point out these omissions or any errors in my 
Catalogue, as it will greatly bell* me in the future. 


• Omitted by Bingham, 
f Xew to the rejrfon. 



In this case a change in the proportionate value of 
any fraction in the soil is accompanied by a similar 
change in that of the corresponding subsoil fraction, 
and the general trend is for the values for the coarse 
particles to decrease and those of the fine particles to 
increase. There is here no evidence of any sorting of 
the particles between soil and subsoil and the whole 
tendency of any change is in the direction of weathering 
or breaking down the soil particles and for the soil 
and subsoil to become finer textured. 

These tentative conclusions may be briefly sum¬ 
marized as follow^s :— 

(1) Wet methods of cultivation when first applied 
to dry soils tend, in the first instance, to bring about a 
redistribution of the soil particles between the soil 
and subsoil. The tendency is for the coarse particles 
to accumulate in the subsoil and the finer particles 
into the soil. 

(3) Afterwards the main tendency is to cause a 
rapid breaking down or weathering of the particles 
both in the soil and subsoil, thus causing the soils to 
become heavier in character. 


NOTES ON THE LIFE HISTOBY AND HABITS OF 
‘ THE EYE FLY SIPHONELLA FUNICOLA, 

HE MELT. 

BY T. V. RAMAKEISHNA AYYAR, b.a., y.e.s., r.z.s., 

Acting Government Entomologist. 

Introduction ..—There are several insects living 
around us, with which we are very familiar but about 
many of which our knowledge is very limited. The 
insect under consideration here—viz., the Eye fly—may 
be quoted as an example. As a source of annoyance 
we are as much familiar with the ej'e flj^ as we are with 







the house fly, mosquito or the bed bug. But very little 
is known or on record regarding the bionomics of this 
insect, except that at certain mouths in the year it is 
found a veritable nuisance to man. And it is only in 
very recent publications in entomology even a men¬ 
tion of it is made. It is expected, therefore, that the 
following notes, of course, with many lacunae still to 
be filled up, might add a little to our knowledge of this 
very familiar but little known insect. 

The insect *—This troublesome fly is a very small 
shining black creature resembling the house fly in 
oeneral structure but much smaller in size than the 
latter, measuring only m.m. in length (Fig. XII). It is 



Fig-. XII.-Tre Eye Fly (magyifibo 20 times). 


shining black in colour, though on closer examination 
the eyes and the tarsi of the legs appear reddish brown. 
The two wings are transparent and iridescent. The 
insect enjoys a wide distribution all over India. It is 
also found in Ceylon and Java. It has been found 

* Siphonella-Mac—MicroiieuruiTt-Becker. 

Microneuram funicola, de Meijere, 1905. 

Siphonella fuiiicola, de Meij. 1905. 

Eeferences. —Lefroy. Indian Insect Life, p. 627. 

Fletcher—Some South Indian Insects, p. 355. 

Castillani & Chalmer.s-Manu,il of Tropical Medicine, p. 7iX). 

Green,—Mosquitoes and Bye flies ‘ Spolia Zeylaiiioa’ V 18, 1908, 












both along the seacoast and in fairly high elevations 
snch as Bangalore, Bellary, etc. 

Except during the cold months from November to 
February this insect is found all through the year ; 
but it is abundant during the summer months and 
especially so during the short intervals of warm weather 
after the South West Monsoon sets in. 

Habits of the insect .—^As the very name of the in- 
wsect indicates, the fly has the habit of hovering about 
our faces and often settling at the corners of the eyes. 
Being a minute creature it often gets into one’s eyes 
and this is frequently the case in children with un¬ 
clean faces. It is felt as a veritable nuisance when one 
is engaged in duties demanding the close attention of 
the eyes such as reading, writing, etc. The insect 
appears to have a special liking for the lachxymal 
secretion and perspiration. It greedily feeds on blood 
as is often seen by its settling on razor wounds. The 
fly is also found commonly feeding on open sores, 
scratches and other wounds. In certain cases the eye 
fly appears a worse nuisance than the house fly. The 
latter very rarely troubles our eyes or settles on the 
face except perhaps at times, when one is asleep and 
it is hai'dly ever found in such places as libraries, 
laboratories, etc. away from houses. The eye fly on 
the other hand follows man to such places and inter¬ 
feres with his work considerably. This is very often 
felt on some of those still, warm days wMon there is no 
breeze. A peculiar habit of this insect and one which 
might help us in destroying it is its characteristic 
way of swarming in numbers on slender bits of 
ropes and strings such as those hanging from roofs, 
punkah ropes, etc. The fly prefers old bits of 
fibre, rope, or cloth to fresh ones. Buch aerial colonies 
are more commonly found under thatched roofs 
where numerous fibrous bits are found hanging. 
These swarms are always found away and protected 

















from the winds. The fl}' has also been found settling 
in numbers on drying up Nim leaves kept under the 
roofs of houses. The fibrous bits hanging from sparrows’ 
nests in the roofs of houses also offer a favourable place 
for these flies to congregate. Once what appeared a 
dark patch of paint on a rafter high up the roof of a 
house really happened to be a colony of eye flies—this 
appeared to be quite a departure from the ordinary 
habit of settling on ropes, etc. On another occasion 1 
noticed the key of a mahogany microscope box kept in 
its hole being completely covered with a colony of eye 
flies. Even a small area of the box surface around the 
key hole was found occupied by numerous flies. Stray 
individuals are not uncommonly found hovering about 
window panes. The fly as it hovers about, produces 
a low humming noise, which, though annoying, is not 
as pronounced as that of its nocturnal cousin—the 
mosquito. 

Life history .—All attempts to discover the natural 
breeding haunts of the eye fly have so far been un¬ 
successful. Every kind of available rotting animal and 
vegetable matter was examined. Kitchen refuse, refuse 
from the stables, silo pits, and drains were all tried but 
without success. As the time of the appearance of 
the insect in numbers corresponds with the fruit season, 
rotting nim and mango fruits were also tried but 
without any favourable result. Quite accidentally a 
few eye flies emerged from earth brought in from the 
insectary garden to be put into a breeding jar for quite 
a different purpose. Another time, the flies appeared 
in the jars in which ‘ Oxya ’ (a grasshopper) eggs were 
kept in damp sand. In twu cases, among a number of 
Drosophilids a few eye flies also came out from the 
rotting fibrous matter in coconut and palmyra trees. 

However, it was possible to get an idea of the dif¬ 
ferent stages of the insect and the time occupied by 
each, by following the development of the insect from 












T*(;;ps-i »■»»»*'*' • 


80 

eggs which were laid by flies in captivity. In June 
1914, I got a number of eye flies clinging to a string and 
pnt them into a Jar with fresh cow dnng. The flies 
deposited eggs on this material within a short time and 
grew to maturity in this medium. 

Egg .—The cream white eggs were laid either singly 
(Fig. XIII), or in groups in the cracks and grooves of 
the lump of cow dung (Fig. XIV), and often Just a little 
below the surface. Each egg is cigar-shaped and shows 
under the lens longitudinal striations. One pole of 
the egg is broader than the other which is more or less 
pointed. In three days the eggs hatch out into minute 
maggots. 

The maggot.—Thfy fresh hatched maggot is a minute 
transparent white wriggling creature measuring a milli¬ 
metre in length (Pig. XY). The head end is pointed. 
On the second day the mouth parts appear dark and the 
internal organs at the hinder regions show as reddish 
brown patches through the transparent body wall. 
The maggot feels the necessity for some moisture as is 
seen by its torpidity when the cow dung fluid gets 
evaporated and by its activity when a drop or two of 
liquid is added. The maggot grows in this medium 
and assumes its full grown condition in a week’s time 
(Fig. XYI.) When about to pupate-it leaves the liquid 
medium and approaches the drier portions of the cage 
such as dry dung or soil and there changes into the 
pupa. 

The pupa .—The puparium is reddish brown with the 
anterior end slightly flattened and with a pair of pro¬ 
jections (Pig. XYII). The spiracles are found as in the 
larva ; the posterior end has another pair of spiracles. 
The pupation period occupies a week after which the 
adult fly emerges. 

The following tabular statement might give an 
idea of the different developmental periods occupied 
by stages in the diiferont rearings. 







































Date when eggs 
were laid. 

Date of 
hatching. 

D.ate of pupation. 

Date of 
emer|ence of 

Number of 
days from 
egg to adult. 

8 VI 14 

10 VI 14 

17 VI 14 

23 VI 14 

16 

8 VI U 

10 VI 14 

18 VI 14 

26 VI 14 

19 

8 VI 14 

10 VI 14 

19 VI 14 

25 VI 14 

18 

8 VI 14 

10 VI 14 

19 VI 14 

26 VI 14 

19 

13 VI 14 

16 VI 14 

. 

30 VI 14 

18 

J3 VI 14 

17 VI 14 

2.5 VI 14 

1 VII 14 

18 

1.3 VI 14 

17 VI 14 

26 VI 14 

2 VII 14 

19 

20 VI 14 


29 YI 14 

6 VII 14 

17 


From the aboYe it is evident that the life history of 
the eye fly from egg to imago in captivity at any rate, 
occupies from sixteen to twenty days. With regard to 
the longevity of the adult fly under favourable condi¬ 
tions it might live for a week or more. Flies kept in 
cages fed on sugar have lived ten and twelve days. 

Eoturiiing again to the breeding haunts of the iusect 
it mav be stated that other substances besides co w dung 
were also tried to get the flies deposit eggs on. Among 
others were bits of mango fruit, horse dung, rotting 
fibrous matter from trunks of palm^^ra tree, vegetable 
mould, soil from gutters near kitchens, etc. In none of 
these did the flies lay eggs in captivity. 

Some insects of this family—Oscinid83 are known do 
breed in plant tissue in different countries while a few 
are scavengers breeding on decaying vegetable tissue. 
One insect Oscims them * is recorded as a leaf miner on 
tea in India. Williston f speaks of the larva) of Sipho- 
nella having been bred from the plant ‘ cirmiDi.' 

From these facts it is quite possible that the natural 
breeding haunts of the eye fly may be some common 
plant or plants. Further investigations will have to 
show this to be so or not. 

The eye fly as a crimmal.~Tl\eYe is a good deal of 
circumstantial evidence to bring the eye fly under the 

“ See Indian Mnseuin Notes, 
t See his North American Diptera, p. 310, 
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category of disease-carrying insects. It is a common 
sight during the months when the fly is very prevalent 
to find a numher of people suffering from eye com¬ 
plaints. This is especially so in children. The disease 
‘ Sore eye ’ very common during the summer months has 
been found to spread freely among school children and 
the eye fly is found visiting such eyes. The cause of eye 
complaints is often attributed to eating too many man¬ 
goes. But it has not yet definitely been proved how 
far the eye fly plays the part of a carrier of the disease 
germ. Flies similar to our eye fly, according to A’arioiis 
authorities * are said to cause some eye disease in the 
southern states of America. The eye fly is suspected by 
Castillani f to be a carrier of the Koch-Weelts bacillus 
which is the cause of severe conjunctivitis. Further 
iiivestigatioiis in this direction by medical entomolo¬ 
gists might reveal the true position of the eye fly as an 
offender. 

Co7i.trol measures .—As in the case of the house flies, 
mosquitoes, etc., the most effective and radical control 
measure consists in tackling the breeding haunts of this 
insect and so long as these remain a mystery we have 
t© content ourselves by resorting to other methods for 
the present. As stated above the habit of the insect of 
congregating in swarms on ropes, etc., in many cases 
helps us in. destroying these colonies easily ; with the 
help of a wide mouthed jar or a killing bottle, several 
colonies can be trapped and destroyed. Such swarms 
can also be burnt with a torch. This is more success¬ 
fully done early in the morning or late in the evening. 
Household sanitation and personal cleanliness also 
keep away this pest to a great extent. According to 
Castillani the eye fly objects to substances like OdoL 
Eucalyptus oil rubbed on. the coat collar is said to keep 
away the fly from hovering about our face. 

* See Kellog, p. 350, Doaiie. 

t See Manual of Tropical Medicine, p. 700. 






















Until onr knowledge of the habits and life history 
of this insect is considerably advanced w^e shall have 
to rely upon such temporary measures of relief. 

It may be added in conclusion that there are still 
several important facts regarding this insect which 
are quite unknown and which require investigation. 
Among these are the following :— 

(i) The number of broods passed by the eye fly in 

the year. 

(ii) Whether the iiy has a resting or hibernating 

period and if so in what stage, adult or pupa. 

(iii) Mumber of eggs laid by one fly. 

(iv) The natural enemies, if any, of this insect. 

(v) The natural breeding haunts. 

(vi) Chemotropio characters of the fly. Experi¬ 

ments with different kinds of chemicals, 

such as eBseiitial oils, etc., to attract the fly. 

J^OTES ON THE LIFE HISTOEY OF ‘MEGACCELITM 
STRAMINEUM, Walk.’ 

By E. BALLARD, B.A., F.E.8., 

Oovennnejit EntoinoloffiHt. 

Megacoelum stramineum, Walk. (Capsus) Cat. Het 
Vi., p. 120 (1873). Distant Fauna of British India, 
7 ol. II, Rhynchota lieterox)tera, p. 428 (Fig. XVIII). 

Megaccelum stramineum. Walk, is described in the 
Fauna of British India as follows:— 

Pale ochracoous, corium with a slight virescent tinge: 
eyes and apex of soutellum xiiceous; apical area of 
posterior femora testaceous; membrane pale hyaline; 
head with a distinct central longitudinal sulcatioii; 
antennae with the first and second joints luteous, 
remainder fuscous; head proiiotum and scutelluin very 
finely ochraceously pilose; tibi» loiigly setose. 

Length 7 to 8 millim. 
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Out of a number of caterpillars collected on 21st 
January 1914 most pupated by the 28th January 
1914. Of these only about a dozen moths emerged 
between the 8th and the 14th February. The rest of 
the pupa? remained alive in the soil at the bottom of the 
cage throughout the period from February to JSioveniher 
and emerged one by one between the JOth October 1914 
and the 16th December 1914. This clearly sho ws that 
the moth is one that breeds only in the cold season— 
presumably following the habits of lablab and red 
gram which produce pods only in the cold weather. 

Paramtef>.—The caterpillar is kept in check by a 
yellowish Bracon (Khogas ?). As many as 10 or 1.2 are 
found attacking the same caterpillar and construct 
their whitish oval cocoons in the interior of the pods. 
This Bracon is itself attacked by a black ehalcid 
hyperparasite. 


A NEW PEST OF THE COCONUT PALM ON THE 
WEST COAST (‘CONTHEA'LA ROTUNDA, 
Hmp.’) (Fig. XXII). 

By T. V. EAMAKKISHNA AYYAR, b.a., f.e.s.. f.z.s.. 

Acting Government Entuniologl.Ht. 

In December last, a conimunication was received 
regarding damage done to coconut trees by some insects 
in some sea-side villages in the Cochin State from the 
Superintendent of Agriculture of that State. Follow¬ 
ing close on this information a report was also received 
through the local Revenue officials from certain culti¬ 
vators ill the Poniiani taluk of the Malabar district 
describing a similar attack of a coconut pest. The 
localities from which these reports were received a,.re so 
adjacent to each other that no doubt was entertained 
as to whether the pest was the same or not in both the 
places. Before samples of insects were received for 
















examination, it was assumed from tlie information 
contained in the above reports regarding the nature of 
the damage done, that the pest might be ‘ Parasa lepida 
Cran,’ an insect previously noted as attacking coconut 
and palmyra trees. This presumption was also 
strengthened by the fact that ‘ Parasa lepida ’ was found 
doing serious damage to coconut trees in almost the 
same locality in Cochin eight years ago, ^Vheii, how¬ 
ever, the specimens of insects wore received, it was 
found that the pest under consideration was quite a 
different one from the one previously noted, though 
both belong to the same group and possess the same 
habits. 

The early reports having come late, as usual, and as 
it was not possible to visit the locality and make the 
necessary investigatioiiH, the work was postponed 
pending further reports. As expected, a report of a 
second outbreak was received drom the same locality 
in the Poniiani taluk. The place was then visited, the 
local conditions were studied and some live material 
was brought to Coimbatore to follow the life history of 
the insect in captivity. The following is a brief 
account of the investigations made so far in connection 
with this insect. 

Distribution—'Previous history and nature of dam¬ 
age .—So far'in South Malabar, the insect has not been 
found to enjoy a wide distribution as a pest. It wa,s 
found coiilined to a small tract of land in the backwaters 
adjoining the sea coast and on both occasions when we 
had reports of this pest, they were received from this 
particular tract—•Vadanapalle amsom in the Ponnani 
taluk. The local coconut cultivators appear to know the 
insect ; it has been noted during previous years on the 
coconut tree on a very insignificant scale nibbling the 
leaf tips here and there ; but it was only during the 
last season when the insect multiplied and assumed 
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pest proportions that it attracted the serious attention 
of the cultivators. The first outbreak was noted in 
December 1915 and the second one followed in robruaiy 
and in both these cases the infestation was in the same 
place. 

The injury done to the trees by the pest consisted 
in the foliage being eaten up by hundreds of those small 
fleshy wormlike creatures. Numbers of them remain 
feeding gregariously on the green epidermis of the 
leaves and m bad cases the coconut fronds are actually 
skeletonized. It has been found that the maturer 
leaves are affected more, while the tender portions 
do not suffer so much. The tree stem is immune. As 
between old and young trees the latter appear to be more 
or less free from attack. The effect of a bad attack on 
a tree is that the affected fronds dry up and drop down 
and gradually the tree becomes very weak and suffers 
considerably in outturn. 

The pest^ its classification and description .—The insect 
under consideration is a: moth of the family ^ Lima- 
codidee.’ The characteristic features of the members 
of this family ar^easily made out from the peculiar 
fleshy slug like appearance of the larvae of the great 
majority of them. This feature has given them the 
popular name of ‘slug caterpillars’ and ‘gelatine 
grubs.’ It is this immature stage of the insect—the 
slug caterpillar—that is directly responsible for the 
damage done to coconut trees. As it is difficult to 
correctly identify the insect from the larval stage, 
except in very well-known cases, adults were bred 
out in captivity from the few specimens received 
with the eaiiiar reports. The Imperial Entomologist 
to whom specimens were forwarded identified the 
insect as ‘Contheyla rotunda, Hmp.’ (Eig. XXIT). 
The only previous record of this insect is by Sir George 
Sampson in his paper on the “ Moths of India,” page 















196, Yolume XYI of the Journal of the Bombay Natural 
History Society in the year 1905. It is there described 
as a ne%v species and as found in Karwar, North Kanara . 
The following is his description of the moth; “ Grey 
bro wn. Forewing with slight dark irroration, a series 
of black points from costa beyond middle excurved 
to vein six. then becoming sub-terminal. Hiiidwing 
slightly darker. Cilia of both wings yellowish at base. 
Yhng expanse 16 imm. in the male and 20 mm. in the 
female.” 

Thus it will be seen that this is the first record of 
the insect as a j?est. 

Life history .—Though the main points in the life 
history of the insect have been noted, it was not possible 
to study the various points in detail during the past 
season. The following points have been followed so 
far :— 

Each parent insect is capable of laying from 50 to 170 
eggs. Those eggs are minute spherical, flatfish objects 
resembling scales and laid in groups on the leaf surface, 
(Pig. XXIII). Each is about a millimetre across the 
poles and has a shining transparent colourless jelly like 
consistency. When the hatching time approaches the 
embryo inside the egg is seen through the transparent 
egg shell. In about four days the egg hatches and the 
tiny larva | to 1 mm. in length is soft and fleshy— 
quite characteristic of liniacodid larvae. It is pale 
brown in colour with a number of greyish processes. 
These latter are disposed along the lateral edges of the 
body and along the median dorsal region. The head is 
kept concealed underneath the prothorax. The young 
larva feeds on the leaf by scraping the epidermis. As 
the larva feeds and passes moults it gro%vs in size and 
the processes become fleshy protuberances each with a 
central long spine with a circlet of shorter ones around. 
The larvae are very slow moving in habit; they do not 


































































































feel hapx3y when they are mechanically transferred to 
fresh leaYes in captivity ; due to this many of them 
died before reaching maturity. The full fed larva, 
when about to pupate constructs a small hard oval 
dirty brown shell like cocoon about 4 mm. across and 
then changes into the chrysalis inside the cocoon. At 
the end of the pupation |)eriod the moth emerges out 
of it. The male is smaller than the female though in 
other respects the differences are not so clear. A 
generation from egg to adult roughly takes about a, 
month and a half. 

Number of broods in the year. —That two reports 
\vere received from the same place, one following the 
other, has clearly proved that there are at least two 
generations j)assed by the pest in the year.—One in 
December-January and the other in February-March. 
AAhat the pest does during the rest of the year, how 
it passes its life, whether it has a resting or hiberna ting 
period, etc., are all points which remain to be investi¬ 
gated, 

Other host plants. —So far, no other plant has yet 
been found on which the insect is found to breed. It 
is not unlikely that other ]oalms might serve as alter¬ 
nate food plants. 

Natural enemies. —Two hymenopterous parasites 
have been found to be parasitic on this insect. One is 
a dark stout built small chalcid and the other a Hlonder 
delicate brown braconid wasp. These attack the larvae 
and lay eggs inside their bodies and these grubs 
hatching out of these eggs feed^ on the body of the slug 
caterj)illar and gradually kill the latter. In this way 
these wasps x>lay some part as natural enemies to this 
pest. 

Control measures. —The easiest and most jmacticable 
method of cheeking the jjest is the one which the local 
cultivators practise though it is done without any 
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system. This consists in the burning off of the affected 
foliage. When the depredations of the insect are 
noted on a small scale early in the season, the 
systematic method of cutting away the affected fronds 
and burning- them will prevent the multiplication of 
of the pest during the next generation and the pest 
will gradually bo checked. 

Sijraying with a stomach poison like lead arsenate 
was only found effective in the case of young trees 
which are not very tall. On the whole spraying wilJ 
be found impracticable against this pest which gene¬ 
rally attacks old trees and the fairly ripe foliage which 
are difficult to operate satisfactorily with a sjtray 
pump. 

The pest can also be destroyed while in. the cocoon 
stage, as these shell-like objects are clearly seen on the 
fittacked fronds, which can bo easilj'^ cut and burnt. 

It might be possible to check the pest in other, and 
perhaps, easier ways when more is known of the insect. 
The following important points which still require 
investigation might give several clues to tackle the 
pest in the future :— 

(i) The exact number of broods in the year. 

(ii) Other alternate food plants, if any. 

(iii) Other natural eiiemiesother than those noted 
already. 

(iv) Effect of weather changes. 

(v) The habits of the adult bisect which might help 
us to gauge the facilities for the distribution of the 
pest. 

It is hoped that as opportunities offer, further 
investigations with this insect will be pushed on. The 
attached diagrams will, give some idea of the different 
stages of the insect. 
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NOTE ON THE EGG-LAYING HABITS OF THE 
AGATHI Y^EEVIL ‘ ALCIHES BUBO, Fb.’ 

By T. V. BAMAKRISHNA AYYAR, B.A, F.E.S., F.z.s., 
Acting Oov&rnment EiiUmmlogist. 


This msect feeds on Agatlii (Sesbaiiia), Cluster beans 
(Cyanioj)sis) and Indigo in South India, On Agathi it 
has often been noted as a serious pest in betel, vine 
gardens where thi.s plant is grown as a standard for the 
vines. The following facts in connection with the egg- 
laying of the insect noted in the course of the investiga¬ 
tion of its life history and habits may be Interesting :— 

Four pairs of the weevils were kept in captivity and 
daily observations wnre made as to the egg-laying. 
Before depositing the eggs, the weevil first makes an 
incision into the tender shoots of its food plant and in¬ 
to this excavation an egg is thrust in. Each egg is laid 
in a^ separate incision, though several eggs may be laid in 
the same stem or shoot. The eggs arc thus safely 
deposited inside the plant tissue one after the other. 

The presence of an egg inside the succulent stem can 
be made out by experienced eyes from the peculiar 
small dirty dark brown spots on the stem surface which 
denote the place where the puncture was made by the 
weevil. On closer examination, this sj)ot shows a 
slight depression and the passage made by the weevil 
can be traced. 

The following tabular statement gives an idea of 
the egg-laying powers of this insect 


I 

1 

Cage A • 1 
-Number ! 
of eggi3. j 

Cage B * 1 
Number 1 
of eggs. 

Cage C * j 
Number I 
of eggs, j 

19th September IM.b. 

! 1 

i ■ 

! 3 

1 

2tHh 

191.5. 


1 

3 ‘ 

21st 

1915. 

i '"i 

i 

■ ^ i 

22iid ,, 

1915. 

1 1 

i 


■23rd 

1915. 

: 1 

1 

1 "'3 

1 

1 


Cage .D * 
Number 
of eggs. 


1 

2 

(1 

3 


7 


* One pair put in each cage. 
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— 

Cage A 
Number 
of eggs. 

Gage B. 
Number 
of eggs. 

Cage 0. ^ Cage D. 

Number i Number 
of eggs, j of eggs. 

24th September 1915 ... 

4 

3 

1 3 

25lh 


1915. 

5 

4 

I 3 

26th 


1915. 

4 

5 

! 2 

27th 


1915. 

1 

3 

... 

28th 


1916. 

4 

.3 

i 2 

29th 


1915. 

6 

2 

1 2 

30th 


1915. 

2 

6 

j 2 

1st October 

1915. 

3 

1 

Insects dead in C. and D 

2 nd 


1915. 

4 

1 

' 

.Brd 


1915. 

4 

2 


4th 


1915. 

2 

3 


5th 


1915. 

4 

1 


6 th 


1916. 

2 

5 


7th 


1915. 

3 

1 


8 th 


1915. 

6 

2 


9th 


1915. 

2 

Female 






insect found 






Blissing. 


10 th 


1915. 

2 



11 th 


1915. 

2 



12 th 


1915. 

3 

... 


13th 


1915. 

... 

... 


14th 

>» 

1915. 

2 

... 


15 th 

>» 

1915. 

2 



16th 


1915. 




17th 


1915. 

2 



18th 

n 

1915. 

1 



19th 


1915. 

2 



20 th 


1915. 

3 



21 st 


1916. 




22 tid 

if 

1915. 

1 

... 


23rd 


1915. 

2 

... 


24th 


1915. 

1 



25th 


1915. 

1 



26th 


1915. 

... 



27th 

fS 

1915... 

2 

... 


28th 


1915. 




29th 


1916. 

... 

... 


.30th 


1915. 

..I 



31st 


1915. 

... 

... 

; 

1st November 1915. 

Female dead. 

... 


2 nd 


1915. 

... 

... 


3rd 


1915... ’ ... 

... 

... 


4th 


1915. 




5th 


191,5. 

... 



6 th 

a 

1916. 

... 


' 


It will be seen from the above that the female in 
cage A laid in all 85 eggs in the course of 42 days from 
the 19th September to the 31st October. It died on the 
1st November. That in B laid 47 eggs in 20 days from 
the 19th September, and due to some mishap escaped 
from the cage on the 9th October. Those in D and 0 did 
not continue long although the female in D appeared 
to be pretty prolific having laid 26 eggs in 11 days. 
































This habit of the insect in not depositing all its eggs 
at one time differs from many other insects—especially 
moths—which lay all their eggs at a time. To this 
feature must be attributed the presence of the pest in 
the field in all its stages and at all seasons in the year. 
It also gives us some idea of the number of progeny the 
insect is capable of giving rise to, at each generation. 


SHORT SMUT ON OHOLAM. 

Cintractia Sorghi-Vulgaris {Tid.) Clint. {On andropogon 

sorghum^ Sort). 

By S. SUNDARARAMAlf, 

Assistant in Mycology. 

1. Short smut which is the local name for the fungus 
occurs in the ovaries and affects individual grains in 
the ear-head and not the head as a whole. It forms 
protruding bodies 6-12 m.m. in length and 3-4 m.m, 
in diameter and is surrounded at the base by the glumes 
and in the free part is protected by ‘A membrane silvery 
grey in colour consisting of fungus elements. Inside 
this membrane there is a dark-broYvn spore-mass and a 
columella, formed chiefly of tissue of the liost-plant 
mixed with some fungus elements. When the mem¬ 
brane ruptures, the dark-brown spore-mass escapes 
exposing the distinct columella. 

Spores .—Globose to sub-globose, dark—brown in 
mass but olive brown individually, minutely verru- 
ciilose wdien dry, 5-7 ^ diameter. 

2. Andropogon Sorghum is the second crop in the 
presidency in point of acreage and importance. In 1913 
about 0 million acres were under cholani and most 
of this area is infected by smut to some extent but only 
in the northern and central parts of the presidency is 
the loss caused very considerable. There at least 
500,000 acres are so badly infected by short smut as to 













































































































































































































MADRAS AGRICULTURAL DEPARTMENT. 


\EAR BOOK, 1918. 


SOME NOTES ON THE HABITS AND LITE HIS¬ 
TORY OF THE STEM WEEVIL ATTACKING 

CAMBODIA COTTON {Pemphe,res Faust). 

By T. V. RAMAKEISHNA AYYAR, b.a., p.e.s., p.z.s., 
Acting Qovernrmnt Entomologist. 

The variety of cotton known as Cambodia cotton 
has become very popular and is being cultivated 
on a fairly large scale in and around the Coimba¬ 
tore district and there are signs of its fui'ther 
extension year after year. But one of the most 
important factors for consideration in the introduc-- 
tion and extended cultivation of this crop appears 
to be the damage done to this plant by a small 
beetle pest called the ‘ stem weevil.’ Among the 
different insects that levy their toll on this variety 
of cotton, this insect seems to be the most im¬ 
portant. In view of this fact the insect has been 
under observation for the past few years and the 
following forms the results of the study and observ¬ 
ations made so far, with regard to its life history 
and habits. These results are by no means very 
complete and the study is being continued to fill 
up other lacunse. 

The insect—its systematic position and bibliogra¬ 
phy .—The cotton stem weevil belongs to the group 
of beetles called weevils, which are characterised 
by the head with the mouth parts being drawn 
forwards into a more or less pointed snout. It is a 
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very small creature about an eiglitli of an inch in 
length resembling more or less the stored rice 
weevil ‘ Calandra oryzee ’ but has a thick-built body 
and is of a pale brownish colour. The insect was 
first described by Faust in his paper on I^ew 
Coleoptera ‘ Beschreibung neur Ooleoptera von 
Vorder und flinterindien an der Sammlung des 
. Hrn Andrewes in London ’ on page 319 of the 
German periodical D. Ent. Z. for 1898. The next 
reference to this appears in Lefroy’s Indian Insect 
Pests, page 103, as ‘ the cotton stem weevil.’ Lefroy 
refers to it again in page 389 of his volume on 
‘ Indian Insect Life ’ and calls it by the name ‘ Phy- 
laitis.’ The latest reference to it is in Fletcher’s 
‘ Some South Indian Insects ’ under its correct name 
on page 339. 

Distrihutmi .—As far as is known this little in¬ 
sect has a very curious distribution in India. It 
has been noted in Behar in North India, and in 
South India it apxjears to be confined to the Coim¬ 
batore district. In none of the other cotton tracts 
of South India—such as the Ceded Districts or 
Tinnevellj^—has the insect been noted. There is 
not sufficient ground yet to state with any amount 
of authority that the insect is one of the many 
introduced forms in India. But that it should 
be found in widely distant areas, such as Behar 
and Coimbatore, without being found anywhere 
between these two shows something surprising 
regarding the distribution and occurrence of this 
insect. If it exists in other tracts there is no 
reason why it should not appear on cotton in the 
other tracts as this creature does not confine its 
attacks solely to Cambodia cotton but also to local 
varieties as is found on the Coimbatore farm, 
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Nature and extent of injury to the cotton plants .— 
The adult w^eevil is not directly concerned in the 
damage to the plant. It is the young one of the 
insect called the ‘ grub ’ that causes the damage to 
the plant stem. The short thick-set smooth fleshy 
grub bores through the stem tissue and affects the 
growing plants seriously. All affected plants, es¬ 
pecially those that are bad, can be easily detected 
by the presence of gall like swellings on the lower 
regions of the stem usually Just above ground level 
(see figure 1). These galls are the result of the 
abnormal growth of the plant due to .the irritative 
action of the beetle grub inside the stem ; an abnor¬ 
mal overgrowth of tissue takes place and causes 
the nodular swelling. When this knotty portion 
of the stem is cut open we see the galleries made 
by the boring grub along the inner layers of the 
bark, and in many cases the borer itself is found in 
one of its different stages. It is not easy to detect 
a plant soon after it becomes infested, as it takes 
some time for the abnormal growth on the stem 
to grow and show itself out. When young plants 
are attacked they are in most cases killed, as the 
slender stem is unable to stand the attack. In 
the case of those that are grown up, say 4 or 5 
months, though the stem is infested and nodes are 
formed, though many dry up altogether, several 
plants withstand the same. A strong wind, how¬ 
ever, lodges the heavier plants, the stem getting 
bent just near the nodular swelling. Even in the 
case of such plants all plants do not die ; some of 
them continue to get the plant nutrition through 
the slender attachment still left even though a 
greater part of the stem gets broken off. Though 
many of the affected plants survive, the influence 
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of the pest on the vigorous growth and outturn 
of the crop is considerable. 

As to the extent of damage, though the loss is 
not seen as much by the number of plants killed, 
it is considerable in view of the fact that very few 
plants in a field of Cambodia cotton show freedom 
from infestation ; this goes a great way in seriously 
checking a healthy growth and a good outturn. 
In bad cases we might put down the loss to be 
from 15 to 20 per cent of the usual out-turn. 

Life history of the insect .—The egg—The whole 
life of the insect from the egg to the adult stage is 
spent on the plant itself. The small shining 
whitish egg is thrust by the mother weevil just 
underneath the thin bark of the plant stem through 
a minute slit made by the weevil for the purpose. 
It is very difficult to get the eggs in the field ; one 
has to patiently examine numerous plants before 
he ever comes across a stem containing an egg. 
They are also likely to be easily overlooked even 
where a stem containing the egg is got ; for, the 
egg is so small and in colour so like that part of 
the stem where it is deposited that it easily escapes 
our notice. After some experience one can make 
out a stem containing the egg by the small holes 
seen on the stem surface and when this portion of 
the bark is gently sliced and opened the egg is 
found placed in a small chamber excavated by the 
mother weevil. Sometimes one stem in the field 
is often found to contain seven or eight eggs. 
Each egg is oval in shape and measures one-third 
mm. across. The surface is smooth and shining. 
In colour it is glistening white. The egg remains 
in this small chamber for a period of nine to ten 
days at the end of which it hatches out into an 
active little grub. 
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Fia. 2.—Grtjb of stem 
WEEVXIj magniimbd 
AND NATURAL. 


The grlib .—The young larva is short and cylin- 
di’ical in shape and com- 
paratively thickest for its 
shortness. It is of a pale 
^ Avhitish yellow colour with 

’^wB™MSaNiFiBD “ mouth parts having a 

AND NATURAL. hrowiiish tiugo. From this 

time onwards the young larva feeds on the 
tissue of the plant stem hy slowly biting through 
the tender portions of the bark. It throws 
the usual periodical moults and grows in size. 
Gradually, as it increases in size and its biting 
mouth parts get stronger, it begins to tunnel 
through the interior of the stem bark and make 
irregular galleries causing a drain on the plantsap 
going up through the stem and producing the 
characterstic swellings on the stem. The period 
of larval life in captivity has been found to be 
thirty to forty-five days and may therefore be put 
dowm roughly at from one month to a month and 
a half. When the grub has reached its full growth 
it measures five mm. or one-fifth of an inch in 


length. The body is short, more or less cylindrical 
and fleshy. When taken out of its burrow in the 
stem, the body appears slightly curved almost like 
that of white grubs. The dorsal surface is slightly 
convex while the ventral region is somewhat flat- 
tish. The head is small and is made up almost 
wholly by the mouth parts which are very well 
developed—especiall}’' the mandibles. There are 
found a few short hairs on the surface especially 
near the region of the mouth parts. In colour the 
head is brownish with the tips of the mouth parts 
showing a darker hue. The thorax is slightly 
swollen and muscular. The surface above is 


smooth and the colour is yellowish white. The 
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abdominal region is made np of wrinkled up 
lobes of flesh corresponding to the difforent seg¬ 
ments. Those wrinkles at the sides overlap at the 
ventral region to some extent. The anal segment 
is slightly bigger than the penultimate one and 
show's a few hairs on the surface. The abdomen 
has a uniform joale yellowish -white colour cha¬ 
racteristic of most stem boring larvae. As is the 
case with all w-eevil grubs there are no thoracic 
or abdominal apioeudages -and locomotion is 
effected solely by the muscular coiitraotion and 
expansion of the body -wall. The spiracles are very 
minute and not easily seen by the naked eye. 

As it is the grub stage of the insect that is 
directly responsibe for the damage done to the 
plant, it may be wmrth while noting the habits 
of the insect during this stage. The grub gene¬ 
rally confines its depredations to that X3ortion of 
the stem hotwmen the hark and the main stem. 
Here it makes irregular tunnels sometimes spiral, 
sometimes the burrows crossing each other and so 
on. It does not generally travel far up the stem. 
As it tunnels through, it fills the track -v^dth frass 
and excrement. At the region of the swelling 
where the inner tissue has grown irregularly and 
has become more or less soft and spongy the grub 
often reaches the main stem and bnrro-ws through 
that region also. 


T/ie Pupa.- 



PlO. 3,—PtTPA 0¥ PTinr WEEVIL 
■ ^fAGS-IFIED AVn NATCKAL 

Sizes. 


■The pupa is found in the bnrrowr 
itself and is naked not being 
covered by any silken or 
chitinous cocoon. It is a 
delicate object measuring 
4-4f mm. and having a- 
uniform pale white colD.ur. 
with a tinge of yellow. 







The anterior end of the body is thicker while the 
anal end is bluntly attennuated. The future legs, 
feelers, wings, etc., are all tucked up underneath 
the anterior region ; the legs extend far into 
abdominal region behind, almost as far as the 
curved anal end. The snout is curved downwards. 
Four or five days after pupation the eyes get a 
brownish tinge. Gradually the distal ends of the 
snout and limbs and then the whole body become 
brownish. The pupal skin is thrown off on the 
ninth or tenth day after pupation and the insect 
assumes its adult form ; though it has now finished 
the pupation period it does not emerge from the 
stem as the body is very soft and delicate for expo¬ 
sure. After a day or two during which period the 
body and the limbs get hardened, the weevil comes 
out in its natural colours. Thus, the pupation 
period practically occupies about 12 days. 

The adult insect .—The adult weevil is a small 

insect about the size of 

the ordinarv rice weevil 

*/ 

but somewhat short and 
stout built. It is 3 mm. 
in length. The head is 
almost wholly made up 
of the two ej^es and the 
Fig. 4. -The adult weevil mag- snout ; the eves ap]3roxi- 

KIFIED. The small FIGUKE , , t t -I 

SHOWS THE INSECT A LITTLE muto at tho mid-dorsal 

BIGGER THAN x.ATDKAL SIZE. regloii. Tho suout Is vory 

prominent and comparatively long and pointed ; it 
is curved down-wards and backwards. The feelers 
are small and are attached to the snout far for¬ 
wards from its proximal region as two slender 
pieces ; their tips are slightly swmllen and have a 
darker hue. The prothoraoic portion is prominent 
and more or less cylindrical. The elytra are rough 
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and with longitudinal striations. The wings are 
transparent and membranous and kept folded 
under the elytra. Just in front of the anterior 
coxae there are two sharp tubercles on the ventral 
surface of the body one in front of each coxa. 
Three segments are visible in the abdomen and of 
these the last is the biggest. The general colour of 
the beetle is a dark brown speckled with minute 
greyish or whitish markings. At the central region 
of the posterior margin of the thorax is a amall 
diamond shaped white mark and this is continued 
backwards in a lighter shade along the inner edges 
of the upper wings. The legs above have the 
colour of the dorsal surface of the body. The sides 
of the thorax and body and the ventral region are 
soft and have a pale greyish white colour. The 
weev^il is a very active little insect and is able to 
fly well. It is mot observed in the field unless 
very" carefully looked for because of its small size 
and more or less protectwe colonration. Though 
the insect has not been noted to readily feed while 
in captivity, it has been occasionally observed to 
feed on the tender tissue of young cotton plants 
and is often found to thurst its beak into the 
succulent portion of the stem. Weevdls have been 
kept in captivity^ for 25 or .30 days and so it is not 
unlikely that it may havm the same period of adult 
life in the fields. 

The whole developmental period of the beetle 
in captivity occupies on the average 57 days (egg 
10, larva 36, and pupa 12) and it may he a few- 
days more or less in nature. Eoughly therefore 
one generation takes about a couple of months to 
complete. 
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Natural enemies of the insect. —So far no natural 
enemies whether in the shape of parasites or preda¬ 
tors have come to my notice and experiments are 
still conducted to find out whether any exist. 

Other host plants. —Cotton is the chief plant on 
which this insect commonly breeds and of the 
several varieties of this plant, Cambodia cotton is 
the chief. The local varieties of cotton such as 
Uppam, etc,, grown on the Coimbatore farm and 
around do show weevil infestation, but to a very 
small degree compared to that in the Cambodia 
variety. Besides cotton, the insect has been noted 
on the stem of Gogu (Hibiscus camiabinus) but 
to a very small extent. Ir has also been found on 
the Bhinda stem (Hibiscus esculent us) but not 
more than two or three cases of this have been 
noted till now. So far it has not been noted on 
any of the wild plants around the farm ; perhaps 
further examination might show it breeding on 
some wild nialvaceous plant ; but since the cotton 
plant is found in the tract almost throughout the 
year it appears unnecessary for the insect to seek 
alternative food plants. In Pusa it was very 
recently noted to breed on a wild plant— TriumfeUa- 
sp. 

Occurrence through the year.—lxi the Coimbatore 
district the Cambodia crop in many places does not 
appear to be an annual one grown only for a few 
months in the year and then pulled out. I have 
seen fields of cotton kept on right through the 
year or even for a longer period. This necessarily 
allows the weevil to breed continuously all the 
seasons without a break. And, at the rate that one 
generation passes, about six broods can emerge 
during the year and this accounts for the rapid 
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and unchecked multiplication of the pest. The 
presence of the cotton plant all round the year 
does not also induce the insect to seek any alter¬ 
native food plant as stated above. It also happens 
that in many cases the same plant gets reattacked 
after a month or two and this is gathered from the 
fact that in stems with young grubs we find old 
galleries containing pouirae or the Just emerging 
weevil, and in some cases all the different stages 
of the insect are found in the same stem. From 
what I have seen till now, I don’t think there is 
any period of hihcrnation or eestivation. In some 
cases the adult weevdl is found to remain in its 
pupal burrow for a longer time, say a week or ten 
days. The follovvdng particulars regarding the 
occurrence of the pest on the plants have been 
worked out so far :— 

(a) Weevils emerge for a period of a month 
and a half from infested plants pulled out and 
kept under shade. 

(b) Weevils emerge from similar ones exposed 
to the hot sun but not in such numbers and not 
for such a long period. ^4 week or fortnight after¬ 
wards no weevils emerge. The drying up of the 
plant does not v^ery much affect the larval burrow. 

(c) Weevil infestation begins from such an 
early period as the twenty-seventh day after the 
plant comes up ; so practically from the first month 
onwards the infestation continues, 

(d) The grub, pupa and Just emerging adult 
are found in the same stem up to a mouth after the 
attacked plant is pulled out. 

Control methods .—With regard to the important 
aspect of control measui’es, from the knowledge 
gained so far of the life history and habits of the 
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insect and from the experience gained after mis¬ 
cellaneous trials in this direction one can safely 
state that all methods to chech the pest must he 
only of a preventive nature. When once the field 
is badly infested there is hardly any successful 
method of killing the pest and saving the attacked 
plant. In the first place this is due to the fact that 
the insect is a borer—an internal feeder, which 
cannot be easily reached or affected by any external 
applications. Secondly because the external indi¬ 
cation of insect attack becomes visible only 
when the plant is fairly well bored, it is not possi¬ 
ble to remove the insect without interfering with 
the growth of the plant or completely splitting the 
stem open in which process the plant may have to 
be sacrificed. 

All preventive measures, whatever be the nature 
of the method, have to be directed to the preven¬ 
tion of the weevil laying eggs on healthy plants. 

With this idea in view the following methods 
were tried: 

{a) When the pest was apprehended young 
plants were smeared at the stem just above the 
ground with dilute phenyl. 

(5) The stem at the ground level was earthed 
up with a mixture of loose soil and lead arsenate 
powder. 

(c) The plucking and burning of badly infested 
plants. 

The first two methods have not produced any 
results worth recording as the plants so treated 
became infested as usual. The prevention method 
of pulling out and destroying the first attacked 
plants has considerably checked the ravages of this 
pest. But this of course has to be resorted to by 
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all cultiyators in one tract, else the benefit of this 
method cannot bo appreciably noticed. I am led 
to believe that if there is a lull of at least twm 
months in the middle between one cotton season 
and the other when there will he no cotton plants 
at all in a tract, the pest may be starved out and 
some reduction in its numbers effected ; and if this 
is done every year I think something substantial 
could he done in checking this pest. I believe 
there is a law somewhere in East Africa to the 
effect that all plants should he off the ground at a 
certain period and that no plants should be found 
gTowing before some fixed date. When any legis¬ 
lation regarding pests is contemplated I think this 
insect might be brought under those that may be 
scheduled. Further observations and trials are 
being continned with regard to the distribution, 
habits, other food plants and natural enemies of 
the pest to see whether any further clue is got 
which might help us in devising control measures. 
Trials are also being made wdth trap crops of gogu 
and Hibiscus esculentus and other preventives and 
the results are being watched and noted carefully 


EEPOET UPON THE EXTENT AND CHAEAC- 
TER OF THE SALINE LANDS OF THE 
MADRAS PRESIDENCY.* 

By W. H. HAEKISON, D.Sc., 

Government Agricidtural Chemist. 

The Board of Revenue in 1902 when referring 
to the improvement of saline soils stated :—“ The 


• Originally prepared in 1909. 
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ENTOMOLOGY. 
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THE MANGO HOPPER PEST AND ITS 
CONTROL IN SOUTH INDIA. 


M. R. RY. T. V. RAMAKRISHNA AYYAR 

Aclitiff Government Entomologist, Coimbatore. 

Of all the cultivated varieties of fruit trees in South India, “ the mango ” 
stands foremost in every respect; and among the insects that do harm to 
this important trek the “ mango hopper ” is one of the worst. In certain 
years this insect appe&rs in numbers in some tracts and causes considerable 
damage. In certain localities, the pest has been noted to do substantial 
damage year after year. 

Though I have had opportunities of observing the depredations of this 
pest only in parts of South. India, I am sure the insect does not confine itself 
to this part of the country. There are records of serious damage having 
been done to the mango crop by hoppers in different parts of Punjab, the 
United Provinces and Behar. 

In Madras, the pest is seen at its worst in the well known mango tracts 
around Salem, Chittoor and Bangalore. There are extensive orchards 
containing trees of very good varieties in these parts and within the last few 
years several complaints of crop failure due to the attacks of this pest have 
been received from some of these localities. The sequence of events con¬ 
nected with this damage is as follows :—Year after year by about the month 
of January the trees blossom in profusion and from this good show of 
flowers, great hopes are entertained by the garden owners of a bumper crop. 
But within about a month or so the blossoms and the tender buds dry up as 
though scorched by fire and gradually wither aw’ay. The foliage below the 
flower stalks becomes covered with a sticky juice and the whole tree appears 
to be blighted. As a result hardly a fraction of the expected crop is left, 
behind. This is the work of the mango hopper though many attribute it to 
other causes. 

NATURE AND EXTENT OF DAMAGE. 

During the cold weather when'the trees put out flower spikes thousands 
of hoppers—young and adult—appear and suck up the juice from the shoots 
and flower stalks. This drain of the tree sap causes the flowers and buds to 
dry and wither. When one approaches a badly infested tree, clouds of 
hoppers move about like mosquitos and make a rustling noise as they dash 
against the foliage. The sweet juice thrown out by myriads of these insects 
after feeding on the tree-sap wets the soil around the tree, and thousands of 
flies, bees and other insects are attracted by this secretion ; in fact, when a tree 
is badly affected one can notice the juic6 actually dropping down. When 









The Compressed Air Knapsack Spraying Machine. A ten gallon Compressed Air Spraying Machine 

Both hands are used in directing the spray. mounted on wheels. A bamboo lance is fitted to the hose 

to direct the spray to the higher branches of the tree. 
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there is a severe infestation, the trees—in fact, the whole garden, presents a 
sickly sight. The trees are deprived of the fruits and blossoms and the 
leaves appear shiny and covered with a sooty mould ; and thousands of cast 
skins of the hopper are found on the sheets and leaves. In some trees 
where the flowering appears very promising early in the season it often 
happens that very few fruits are obtained. This damage caused by hoppers 
is known by the name of “honey dew disease ” (Theni manzu) in many parts 
of the Telugu country. The continuous injury done to trees year after year 
by this pest makes them gradually to lose their vigour and in the long run 
considerably affects their yielding capacity. 

THE INSECT, ITS LIFE-HISTORY AND HABITS. 

The insect under consideration belongs to the order of bugs (Khynchota 
and is one of the members of the family “ Jassidm,” popularly known as 
“ leaf hoppers.” There are a number of forms known in India of which 
only thi'ee or four are of any economic importance. The “cotton leaf” 
hopper,'the tea green fly “and the paddy maho,” “ Nephotettis bifunctatics, 
lib ” are other examples besides “ the mango hopper.” 

As may be seen from the figure, the mango hopper* is a small creature 
about an eighth of an inch in length and having a wedge shaped body.. The 
head is broad with the body gradually narrowing backwards. The legs are 
well developed, especially the hind pair. The general colour is of a light 
greenish brown with small markings of black and yellow. The hopper is 
extremely active in habits and is able both to fly and jump about. It has a 
tubular sucking mouth-part by means of which it punctures the soft portions 
of the plant. 

The insect passes its early stages on the mango tree itself. The minute 
eggs are generally inserted by the parent insect singly into the plant tissue 
through slits made on the shoots and flower stalks. The young hoppers (or 
nymphs) hatching out of the eggs are similar to the parent in most respects. 
They are very active, nK)ve about rapidly along the flower spikes and shoots, 
and feed on the plant sap ; but they are wingless, smaller in size, and unable 
to fly or jump. When disturbed these crawl away and hide themselves on 
the lower surfaces of the leaves and shoots. The young ones cast their skin 
periodically and within a few dajs grow into adults. On the under surface 
of the leaves of badly affected trees patches of these cast skins may be found 
in abundance side by side with numerous young and adult hoppers. Both 
young and. adult swarm on the tender portions of the tree and suck up the 
plant juice' by means of their proboscis and cause a substantial drain upon 
the plant. 

It is found that the breeding season of the insect corresponds with the 
time when the mango trees blossom and hence tlie enormous numbers in 

* Three species of the hopper belonging to the genus “ hlioccriis.” (Idioceius niveos- 
parsus, I. clypealis and I. Atkiiisoni), have been noted on mango in different parts 
of India. In some places one or the other of the three species is found common while in 
some tracts all the three are found in varying numbers. 
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which the hoppers are found at this time of the year. The insect is not 
absent from the trees, however, during the other seasons of the year but is 
only found in small numbers. 

CONTROL METHODS. 

To control hopper pests, different measures might be adopted. Two 
are worth noticing. One is the mechanical method of trapping and destroy¬ 
ing the hoppers by means of nets, bags or screens smeared with some sticky 
matei'ial, the other consists in spraying a contact insecticide to kill the young 
hoppers which are wingless and unable to fly or jump. 

Against a pest like this which infests grown-up trees the former method 
will be found rather impracticable, though it may be found effective against 
a similar insect affecting low growing crops. Such a method of using screen 
cages has been recorded to be very effective in checking the insect known as 
the grape leap-hopper in California. 

On the other hand spraying with an insecticide is not only practicable 
for the mango hopper but if carried out at the proper time is very effective. 
Experiments in this direction were carried out by the Madras Agricultural 
Department for the past two years in some gardens around Chittoor and 
Salem and the results were found conclusive and very encouraging. 

The following paragraphs give a brief summary of the conclusions arrived 
at on the various aspects of the question and 1 hope they may perhaps be of 
some help to owners of gardens who might wish to employ this control 
measure. 

TIME TO SPRAY AND THE NUMBER OF SPRAYINGS. 

To get the best results spraying must be commenced as soon as the first 
flower shoots begin to appear. For, it is at this time that the breeding of the 
insect begins and by the time the blossoms appear countless numbers of 
nymphs will be seen on them. 

Instead of waiting for the nymphs to appear, the operation might begin 
earlier. This might also deter the adults from laying eggs on the tender 
shoots. The operation must be continued once every ten or twelve days up 
to the time when»the fruits on the tree set well and are able to withstand the 
attacks of the hopper. This would require at the most from 8 to 10 appli¬ 
cations for the season and the operation should be carried on from the 
beginning of January when the trees generally begin to blossom up to the 
end of March. No hard and fast rule can be laid down as to the exact 
number of spraying for each free, as it depends upon the intensity of the pest 
attack. If the latter is completely reduced after 3 or 4 applications, it is 
hardly necessary to continue the operations for more than a week of two ; 
7 or 8 applications have been found to be ample in most of the trees that 
were experimented with. It is always advisable to carry on the spraying 
early in the morning before the heat of the sun is felt by the foliage. The 
nymphs are then found congregating in numbers on the shoots and the under 
surfaces of leaves. 
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THE INSECTICIDE FOR SPRAYING 

Any snbstancs that would kill the nympha either by irritation or by 

TaM • Pisro- the anbstin. 

h- a ■ * answers this purpose very well. This soap 

which IS sold m the form of a jelly-like substance is thoroughly mixed with 

Te T " the spray solution. For 

the mango-hopper one pound of the soap may be mixed with leu gallons of 

cold water and this will be found very effective. For each good aLication 

mixture and thus not more than 1/3 to half a pound of the spray material- 
and calculating at the most 8 applicalious tor each tree the LecHdde 
required would not be more than four pounds per tree for the whole season 
When a number of trees have to be treated in one garden, howeverTere 

' Ts ucl'on a ” 

L so u 3 ‘o 3i lb of 

he soap. It may also be found that after the first few applications a 

rib oTsoa” “‘”“t economy 

2 Ib. of soap per tree may be made to suffice. The soap must be mixed 

waTe°r7soLI‘r “ “““ 'Wn 

SPRAYING MACHINERY. 

The satisfactory application of an insecticide mixture can be done only 
with special machines which will throw the liquid in fine sprays and wet the 

for wT used 

pumps of various makes to suit different requirements and at different ratel 
of prices can nowadays be had in some of the big Indian cities. The ordinary 

may be fold'uscTul."'*" ^ 

COST OF SPRAYING. 

As already stated above, the quantity of insecticide required for each 
tree comes to 3 or 3J lb. of the Fish 0,1 Soap. At Rs. 16/. :e, ^r cwt 
which IS the present price for it at the Government Fisheries Depot at Tanur 
m Malabar, the cost of insecticide per tree does not exceed half a rupee It 
1. not necessary to add anything tor labour as it is expected that each gai-den 
owner who employs one or more watchmen during the fruiting season might 
make use of these men on those days, when the trees have to be sprayed and 
m ig gardens where there are numerous trees, the out-turn derived from 
sprayed trees will amply covpr any extra cost for labour besides leaving a 
clear margin of profit. It may also be added that with regard to sprajdng 
machines a few gardeners of one tract might go in for a complete spraying 

same T use it by turns and, if possible, hire the 

same to others who may ask for it. 
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A COKTIUIiTJTIOjY TO OTT KNOWLKOGli; OF SOO rix ixOlAjS^ {-’OOCTDAi 

16. IJemicJiio7ias2}i^i there, Miol-o 

Chionaspk ihece, MaskeiJ, I. M. In., II, 1891, p. 60, pi. I, lig. 2 a-c, 

Clekmmpie ihece, Cotes, I. M, N., II, (j, 1,893, p, 168. 

ChionuHpifi ihece, Cotes, I. M. ill. III, [, 1892, j). 25, 

Chioncis-pis Ihca;, Cotes, I. M. NI, III, I, 1H‘)5, p, 39. 

Chionaspis excrcifala, Greeip. I. MI K., IV, 1806, |.). 3. 

Chiovcispis iJiecc, (Ireen, C. of C., Pt. TT. 1890, p. ] !3, pi. XXXIII. 

Ghionaepis tJiea’, Watt and Mann, Pests aial Blights of Tea, 1903, 
p. 307. 

Hemichionaepis ihece, Cooley, Spec. Enll. Mass. Kxpt. Stn., 1899, 
p. 51. 

Hemichionmpis tlieap Green and Mann, Mem. Dejit. Agri., India, 
Ent. Ser., I, 1907, p. 342 ; Fletclier, Boutli Iiid. Ins., pp. 520- 
521, f. 411. 

Habitat. A few male puparia on pomegranate, halves found at 
Coimbatore and forwarded to Mr. Green wore identified as probably 
belonging to this species. Eemale puparia long and narrow with side,s 
more or less parallel ; these are generally not ver\’ conspicuons. Male 
scales white and tricarinate. These latter are disposed in regular groups. 
So far, there is no definite record of its occurrence in South India, though 
Matt and Mann state that it is found in all tea districts in India. It is 
quite possible that it may be found to occur in the tea districts of South 
India, since it has been found .on the Iliniaiaiyas on one side and Ceylon 
on the other. This is not said to ho a pe.st of a,ny importance in South 
India. Recently I have come across spieciniens of male puparia on 
pepper and some wild plants on the Western Ghats, rvhicli hy their 
general form and nice arrangement in groups ajqiear to me to belong- 
to this species. 

17. Hemichionaspis chiionaspnformis, Mewst. 

Dias 2 ns (?) cliionasjnformis, Newstcad, Bull. Ent. Res.. I, 3, 

1910, p. 198. 

Hemichwnasjns chionaspiformis, Lindingcr, Jahrl). Hamb. Wiss. 

Aust,, 1910, p. 43. 

Habitat. On wild indigo, Coimbatore. Recorded before from 
Africa ; female puparia white with reddish yellow pellicles. Male 
scales small and white. ' No previous record, from India.. 

FIORINIA, Targ. 

18. Fiorima plana, Green MS. (Pi. il, fig. 6.) 

Habitat. Noted on the leaves of Elceodenclron c/laucum, Coimbatore 
and Courtallum (Timievelly). The green leaves affected by the 
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insect filioTf a Yellowish brown dust-coated iippearitiice. At a 
distance badly a-fl'ecte.d ic.a.ves show an ash-coai:ed u'hitc a ppeara.noe. 
Mr. Green is nnblialiing the scientiiic description of the species 
seiraTately Tin' inseet. is found on tlie tree throuohont fhe year. 
It is allied to F. suiiilttt. Green. 


A 8PIDIOT US, Bouche. 

10. A.rpidiotns destructor. Sign. (Big. 7.) 

Aspidiotus destructor, Signoret, Ann. Soc. Ent., Fr., 1869, p. 120. 
Aspidiofiis destructor, Maskell, I. M. N., Ill, 1, 1893, p. BG. 
A-spidiotus destniHor, Green, B. J., XIII, 1900, ]). 70. 

Aspidiolus destructor. Fletcher, South Ind. Ins,, p. 518, f. 408. 



(Ij iScales on iiatnr.-il • (2) Fenialo, and i3) Male, both uiagtiiliecl. 
(Aftt^r Gre^u.) (Fi’oni South 1ml. Ins ^ fig- 408,) 


.Portions of Green’s dosirriptions of the two species A. lalania; and 
A. transparens in his Cocchhe of Ceylon ” refer to this species. 

Habitat. Found on cocomit all over the M'est Coast, Timievelly, 
Coimbatore and Anantapur. Noted on Eugenia in the M 3 "sore 
uplands. It was first noted on coconut from the Laccadives in 
1891. The puparia. are semi-transparent, yellowish, irregularl)’' 
circular, and are found in large patches on infested fronds. 
Kasergode and Burkill record this on mango in Bombay. It has been 
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recorded also oo tea,, pepjier, Cearii laildier, plantain leaf, L:,raiilJnii^. 
etc,, in. Ceylon. Sometimes the imeari- causes a.juyreciable liamaD-e to 
the coconut palm. The species has n. very wide di.strihution, heino' f<iund 
in China, .Anstralia. Mexico, West, Tndie.s, i-fc. 

dO. /isfidioiiis orienl/ili'i. .Newst. 

AsjrkJiotus orierUalis, Kewstead, I. i\I, N., HI, 5, 181)4, p. 20. 
AspuHotuH osbecJiia', Creen, 1. iVl. N., T\^, 1890, ]j. 4. 

Asf idiolus oshccJvke, (Treen, C. ol Cf, Id,. T, 1890, p. 47, pi. VTI. 
A.sjxidiotus oricnialis, Green, B, J., XITI, 1900, p, 69, 

Aspidwtus orierifalis, Rutherford, Spol, Zeyl., X, 1915, p. 106. 


Thi.s specie,s wa,s first de.scribed by Professor Newstead from specimens 
collected by Miss Tomlin at Seven Pagodas near Madra.s in 1892. The 
food-plant on wliicli, it was found is not stated. This insect is very 
commonly found on a variety of plants .in South India. The puparia 
are compact and oval, varying i]i colour from light to reddish blown ; 
the central pellicles are reddi,sh ; the male .scales are oblong. On tama¬ 
rind fruits the scales are found in enor.inous numbers in patches coA'cring 
the whole fruit and .giving it a sicbly cornigated .ap|;)cara,nce. It has 
been so far noted on castor, Solnnum, Tephrosio, Cassia, Poh/althia, 
plantain leaf. Calotropis, ta,ma,i-ii.Kl, (diloroxijlon swietema, maliogainp 
Carissa, etc. It. is recorded on banana leaves and on leaves and fruits 
of papaya in Australia, on Atylosia candullei and Osbeckia in Ceylon 
and on rose plant in Bomba,y, 


21. Asjykliotus lutanke. Sign, 

Asjndiotvs la-taniap Signoret, Ann. Soc. Ent., Fr,, 1869, p. 124, 

AspidioUis latanke, Green, B. J., XlLl, 1900, ]3. 69. 

Aspidiotus latanke. Green, Mem. .Dept. Agri., India, Ent. Ser., 
II, 1908, p. 33. 

Green states that his cydonke recorded in bis C. of C. i.s the true 
latanicB, Sign. 

Habitat. Noted on .sisal liemji and Carissa carandm in Coim¬ 
batore and on Neriiim oleander in Madras. The female ]mpa,ria 
are strongly convex and circular ; pale brown in colour. It has been 
recorded before on peach i).i Coonoor and Phosnix in Calcutta. In 
Bombay it i.s noted on Citrus, bamboo and Poinciana regia. 
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22. An-pvi'ionis rossi, Mask. - 

Aspidiotus ro,->si, Maskell, N. Z. Transactions, XXIII, 1890, p. 3 . 

Aspidiotus rossi, Green, 0. of 0., Pt, I, 1896, p. 4.5, pi. VI. 
Chrysomphalus rossi, ]jeonwd\, }l[v. Pet. Vea'., VII, 1899. p. 202 . 

Chrysompihalus rossp tiutiierford, 8pol. Zev'l., X, 1915, p. 107. 

HdbituL louud on maDgo Kurves, Cocarnada, and on Carissa 
mra«r/</s leaves, in Poimhatore. Xot very coinmon. The puparia 
ai(,- o\al in shape and are dark brovii in colour, the central region being 
almost black. Noted on Ikirringlonia acutaugula ah Poona by 
Kasergode. Found on Cycas s]). and on Cappans in Cevlon. The 
origuud home of this species appears to be Australia, where it is very 
common and affects a variety of plants. 


23. AspidiolKs cyano-pliylli, Sign. 

Aspid%()tus eyanophylli, Signoret, Ann. Soc. Eat., Fr., IX, 1869, 
p. 119. 

Aspidiotus eyanophylli, N'ewstead, Mon. Br. Cocc I 1901 p 124 
pi. IX. 

Aspidiotus eyanophylli. Green, C. of C., p. 51, pi. IX. 

Habitat. On plantain leaf and Ceara rubber, Nilgiris, 2,000 feet, 
leinale puparia pale yellowish and transparent, oblong or roughly 
oval in shape. Not recorded before from India. Green records it on 
tea, a species of palm, and cinchona in Ceylon. Noted on plantain 
(Mam) in Fiji. {See Bull. Ent. V, 1, p.'44, 1916). It is recorded 
on coconut husk in Zanzibar. 

24. Aspidiotus camellia;. Sign. (Fig. 8 .) 

Aspidiotus camellia}, Signoret, Ann. Soc. Ent Fr IX 1869 
p. 117. > > . 

Aspidiotus flave.scens. Green, I. M. N., II, 6 , 1893, p. 168. 
Aspidiotus flavescens. Green, I. M. N., Ill, 4 , 1895, p. 41. 

Diaspis circulata. Green, I. M, N., IV, 1 , 1896, p. 4 . 

Aspidiotus camellice. Green, C. of C,, Pt, I, 1896, p. 60, pi. XIII. 
Aspidiotus camellia}, Green, B. J., XIII, 1900, p. 71. 

Aspidiohis camellia}, Watt and Mann, Pests and Bliyhts of Tea 
1903, p. 303. 

Aspidiotus ccmiellm, Green and Mann, Mem, Dept. Agri., India 
Ent. Ser., I, 1907, pp. 343 and 353. 

Aspidiotus camellia}, Newstead, Mon. Br. Coec., I, 1900, p. 91. 
Aspidiotus camellia}, Newstead, Bull. Ent. Pa^s.,’VII, 1947, p. 371 . 
Aspidiotus camelhw, Flefcher South Ind. Ins., pp. 517-518, f.40?. 



A C'OiSTTRiiixrrjON no on; knowledge of soofii ivotaiv 3S 

Lecanium expamimu Green., Mem. Dept. India, Bnt. Ser., 

II. 1908, p. 29. 

Habitat On OalophyUian, Madras and S. Arcot. Sometimes bad 
on tins plant, B,e(;orded before on Fica,-: rr'c-^ii rji,,., 

TO. Lecanimn form icarii, Green. 

LecamumfonnJjxirii, Green, I. M. N., IV, ir, 180G, p. JO. 

Lecam-wni fornmarii, Green, C. of 0., 1890, j), 190, j)j. IIXI'S. 

Lecanium fwimmrii. Green, Mem, Dept, Ami,, India, Ent. Ser 
II, 1908, p. 29. 

Huhitat, On undeterniiiied. plant, Mysore (Ijcfroy coil), Iliavenot 
seen this interesting form which is said to be found enclo.sed iu iie.sts of 
ants especially the ant yJi'smastoQdstd' doiiTiii. Xotod by Green on 
tea, cinchona, Macararuja, etc., in Ceylon. 

77. Lecanium ramnhnshnai. Green MS. (Pi. X, fig. 27.; 

Habitat. On di.stal shoots of Ficus bengalcn.His, Kothapetta (Goda¬ 
vari Di,strict). The adult scales have a bluish-lilack colour, and iu .shape 
the scale is more or less couical. The young iii.sect.s are of a pale yeliowish 
brown colour and found in company with the adults. 

78. LAxaniim skpiifanmi, (I num, 

Lecanium signifemm, Green, 0. of C., 1899, jr 1.97, p'l. LXVIII. 

Habitat On plantain leaf, Golgonda (V izaga.patara Di,strict). 
The scale is yellowish green in colour. On the dorsal surface a reddish 
brown mark in the form of a long stripe wdth two cross bar.s is prominent. 
No previous record from India. 

79. Lecanium adersi, Newstead. ’’ 

(Newstead, Bull. Ent. Res., VII, 1917, jn 357.) 

Habitat. Ou mango (Coimbatore). The females a re very flat, irre¬ 
gularly oval and chocolate-brown in colour; the male puparia are smaller 
and glassy white in appearance. Both male and female puparia are 
found iu numbers on the inner .mrface of the loaves ; the. female,s are 
chiefly found along the midrib.s. No previous record from India, Pro¬ 
fessor Newstead has only recently described the form, for the bust time, 
from specimen,s collected on mango in Zaiizibav hi the above reference. 

I have very recently discovered the winged male from sjiecimcns on 
mango 
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8 {!, Lccanvunt, latum, SiTU. 

Lecamum tessellatum, iSignoret, ^Vnn, Soc. Ent., Fr., 1873, p. 401. 

Lecamum tessellatimt, (Ireen. 1. M. N,. IV, 1, 1896, p. 9. 

ijiicatijiii-imins lesselliihiiii, Curkordi. A. M. iN. If. IX 1903 
p 453. 

Habitat. Oii Calophyllum Iciiveo ((k)iiul)atore). The fiatleued oval 
reddish-biowii scaleH are ea.jil;\’ laaOt: out on the leaves tliough they are 
not lound together hi numbeis but unl\' isolated. Noted elsevdiere 
on jialmiS, Sapmdus, fenis, etc. Mo previous record from India. 

81. Lecamuin iiiei fxira’.iliaeii MS. 

Habitat. On coffee, Me'rcaia, Coorg (Flotclier coll.). Mr. Green 
who kindly identified the specie,s is cx|)ected to describe it elsewhere. 

82. Lecaniiini yyamospon. Green. 

Lec/miuiu gymnospori. Green, Mein. Dept. Agri., India, Ent. Ser., 
II, 1908, p. 29. 

Goccw.syyy/Hiurvpori, Sandinn, U, S. A. Bull., Tech. Series, No. 16, 
Pt. Ill, 1909, p. do. 

Hcibitut. On G'yvmospoi'ta. Narasaraopet, Guiitur .District. 
Fiffl. described by Green from .sjiecimeiis collected by .Lefroy. No 
locality given. 

83. Lecanium marsupialc. Green. (Pi. X, fig. 28.) 

Lecaniuni marsupiale. Green, Alem. Dept. Agri., India, Eiit. Ser., 
II, 1908, p. 30. " ' ’ .’ 

Lecamum marsupiale, Green, G. of C., Pb. Ill, 1899, p. 212, 
pi, .LXXV ; E’letchcr, South liul. Ins,, p. 516, f. 405. 

Habitat. On pepper leaves (South 'Wynaad, Malabar and 
Anamalais). The fiat shin iig reddish.-brown sca'o is comparatively larger 
in size than many species. Green notes it on Anona and Pathos 
scancltns in. Ceylon, The deep poiicli on eacJi side of the under surface 
o the abdomen is quite.char.ac.ter.'stic ; the young are found in these 
pockets. 

84. Ljecmimiii depressuin, Targ. 

Lecan urn depressnm, Targioiii Tozzcttk Coccidie, 1869 p. 29. 

.Lecanium dep essum, Singnoret, Ami. Soc. Ent., Pr., 1873, p, 439. 
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Hahifat. On ErnlUhyhmvi. Thespesia popvltie'i and plantain leaf 
(Coimbatore). No pjannono record from India. Maskell couciders this 
synonymovi.s with Ccfv/ni'n..rn, ntgi’iiAn, N. (yide EvAoviologist, 1894). 

85. Le(:(niiujiu:t'(mlissi}miniA (PI. XI, fig. 29.) 

Lecaiiium (iciif/ssijnuti), Green, I. M. N., IV, I, 1896, p. 10. 

Lecanium aculissimnin. Green, C. of C., 1899, j). 218, pi. LXXAXII. 

Habitat. On coconut leaf, Coimbatore. Few isolated, ones only. 

.1 also found a .S 2 roci.i.neii on mango leaf recently. 

The ,' cales are long and very narrow and ]5ointed at Irotlr ends. In 
colour the scale ;s dewp reddish browm to black. Green records it on 
coconut, Areca, Piper, mango, etc., in Ce 3 don. No previous record from 
India. 

86 . lyv.cmium viride, Green. (PI. XI, tig. .'V),) 

Lecanium viride, Green, Eut. Mon. Mag., XXAC 1899, p. 248. 

Lecanium viride. Cotes, I. M. N., 1889, pp. 19 -117 (a long 
account). 

Lecanium viride, Cotes, I. M. N., 11, 1893, p. 166. 

Lecanium viride, Cotes, I. M. N., HI (6), 1894, ]>. IS. 

Lecanium viride. Green., C. of C., 1899, p. 199, (fi. LXIX; .Fleteher, 
South lud. Lis., p. 513, fig. 401. 

The adrrlt insect is bright jrale green with an irregular loop of dark 
spots seen through the dorsal surface of the body which can be clearly 
noted. By this structure it can be easily distuiguished from allied forms. 
This is the notorious “ green bug ” o.f coffee commonly found in the 
planting districts of South India and one of the very few well-known 
scale insects of this region. Considerable daiirage tlii.s pe.st to coffee 
is now and then reported from the Shevaroys and the Nilgiris. It has 
recently appeared in Coorg and Mysore also. In 1899, Mr. E. E, Green 
wrote from Ceylon that the green scale has practicail)’ wiped out coffee 
cultivation in many districts,” A good account is given of tlii.s peat 
in the pages of Indian Museum Notes quoted above. 

Habitat. Besides coffee it has been .noted on Citrus trees (Ba.ugalore 
and Nilgiris), Aegle and Oarissa (Coimbatore), and tea, guava, Citrus, 
Plumiera acutifoha, etc., on the Nilgiris. Some Chalcidid pai'a.sitc.s are 
also found. Nexy often found in company with .Lecaniiun heinisplueri- 
cum. Some predacious Coccinellids have also been noted on tin's j.;est, 
but it is doubtful whether aii}'' of these play any effective part a.s natural 
enemies. 
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«'/ Lecdnivm {(Joccus) cole/mmii, Kann.'^ 

(Bull. No, 4. Eiit. BcrieiT Mysore Agr, Dept., p. 14, 1918.) 

Habitat. On coffee, Mysore. 1 have not seen this species. It 
IS very closely allied to L. vtnde, Green, though some structural 
differences are said to be present lietveen the tmo. It is probably 
only a local race of the -■ green scale 'h 

88. Lccfumim opiiwrrkizce, Green. 

Ilabitui. On Diospyro.-i chloroxylvn, Kunuil (Isaac coll.). 

Noted before from Ceylon ; new to India. 

89. Lecanium discrepans, Green. {PI, XI, fig. 31.) 

Lecammn discrepans, Green, G. of C., Pt. Ill, 1904, p. 204 pi 
LXXX, ^ ^ ■ 

HaHtat. On mango leaf, Palacoio, Godavari District. Very closely 
allied to L. formicark. Gr. Green records this insect on tea and in 

nests of the ant Cfemastoyasier dohrni. Not recorded from India till 
now. 

Lecanimn, sp. 

A species of Lecamum on Agave loaf-sheath, Ciiddappah, sent to 
^ r. Green ; is reported to be possibly new, but the specimens were found 
imperfect. 

HJhMJLECA.NI IJiU, Newstead. 

90. Hemihcanium imbricans. Green. (PI. XII.) 

Lecanium imbricans, Green, I.M N., V, 3, 1903, p. 94 

Bemi'.ecanium tJieobromce, Newstead, Journ. Ec. Biol, III, 1908, 
p. 39 [good fig ures], 

Bemilecamum imbricam, Green, Journ. Ec, Biol., V, 1910, p,6 ; 

Pletcher, South Iiid. Ins,, jip. 516-517, fig. 406. ' 

Bahtat. On stem of Jalropha mvlttfida, a common garden plant 
(Coimbatore). ^ 

The scale is large, about half an inch in diameter, and one of the 
argest of scales. Colonies of these are found on the main stem and shoots 
of the host-plant, the whole mass giving a. glittering white appeai'ance. 

e external structure of the scale i.s (juite protective and whole mass 
ot these scales will be easily mistaken for the bark of the plant. “ The 
msect imitates little bosses or excrescence,s on the bark of the plant stem 
and so deceptively in sliape and colouring that it requires some 
experience before you recogmke the animals as such.” Originally 
described by Gree n from sq^.imens collected on Ficus mysorensis by Dr, 

iustStimX tLSLn'of to ■ 
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Fig. 32. ITemiUcanmin imhricans, Green, 

1) Young and old scales on JairOjcAa stem ; (2) Female scale, dorsal vie\F; (3) Female scale, 
ventral view; (4) Adult winged male ; (5) Male puparium, dorsal view; (0) Male puj)arunn, 
ventral view ; (7) Antenna o£ male ; (8) Leg of male. 
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Watt. Noted oil iFk'.UiV. spp, and red cedar i a ilyao-rc aiid tlie Slicvaroys. 
-t ound as a ])est ot cacao iii - lirica. licucc tiie apecitii; iiaiiio ipveri bv 
Newstead. 1 recently noted this on A->lr"nf}ius excelsa. A sooty black 
blight on the main stem a.ud hranoiies of a t-c':' artmeted mr atte;)- 
tion and the same was iouiid to be the rcsiiit ot an atlaick by tiiis 
insect. I tmve (liscovercd the winged male w'lidi lias not been noted 
till noAv, The male is 3 niiii. long an.d oi a p/inkdsli colour covered 
with a iiicaly ndiite bloom. I'lie costal iierviiro ot tlic wing is deep 
purple. No caudal iilauients present. 

DACTYLOPIlNili. ^ 

This subfamily includes those Oocoidse wliicii are po])ularlv known 
as “ mealy-bugs”. 

“. DACTYLOPIUS, Costa.. 

91. Dactylopius indicus, Greiui. 

Gocgus indicus, (.Treen, Mem. De])t. Agri.. india, Ent. Ser., II, 
1908, p. 28. 

Coccus cacti, vai\ ceylonicus, Green, IV', 1, p. 212, 1896, 

P- 7- 

See also 1. M. N., IV, 4, tor Maskell ,s remarks on this species. 

Habitat. On Opmitia, Maudapefta, Godavari Oistrici;, December. 
This is the well-known wild cocluiieaJ insint fa.mous lor ils beautiful 
dye. It was found in abuiidaucc in December on |.)rickle jiear. The 
soft mealy-covered females arc fouiicl crowded at the root.s of fresh buds 
and thorns. The colon ■ of the fema Ic is purple, brown but is densely 
covered over by white mealy matter. The tiny delicate two-winged 
male is seen crawling over these colonies. The ])od\r and the hmbs of 
the male are purple-red with a bloom of mcalv matter. The wings 
are snow white. The two posterior processes long and curved at the tip, 
The puparia of the male are all found in patches re.sembling the white 
cocoons of minute parasitic wasps snowy white in colour and cylindrical in 
shape. Not found on Opvntia sp. in the Southerii districts. 

PSEUDOCOCCUS, Westwood. 

{Dactylopius of autlioi's.) 

92. Pseud,ococcus ci'ri Risso. 

Dor'hesia citri, Risso, E.ssay on Natural His. of Ora.nges, 1813. 

Dactijhpms ci'ri, Siguoret, Ann. Soc. Ent.. Fr.. 1875, p. 312. 

Dactylopius citri. Green, Mem. Dept. Agri., India, Ent. Ber. II 
1908, p. 22. 
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Dactylopnis cilri, New'^tead, Moii. Rr, Cocc,, II, 1902, p. Kil. 

DccclylopiuH ci'rl, LcI.riiy, iVieiii. ]Je],>r. Agri., India, P]nt, Stsr,, [!, 
1908, p, 122 ; Fletchur, Soutli Ind, Ins,, pp, 508-509, fig. 39G, 

P.^rr/flncnrruf! ri'fr/. ( 'lauss'ii, Calif, Agri. Expt. Shi. Bnll No. 258, 
1915. |). 21. 

Hahiiut. Fonnd on (sacao |)od.s in the Gov'ernment Garden.s, Kallar, 
Nilgiri.s, in midsurnuiei, Sonie of tiie [lods w'ere found badly infested 
with tins mealy-bug and visited 1)}' ;iiC;s in nuinbcrs , Tlie adult brig 
is rougldy oval and covered with while jiorvdery wax and having mrmei’- 
oiis short waxy proce.sses alon,e: tlie margin. 

Noted before on coffee in rdysore, and on coffee seedling.s and on 
roots of Erythrini and ^iyeralmti in Goorg. The insect lia.s a. world¬ 
wide distribution and is known to lie \'erv destructive to Citrus and other 
trees in Europe and America. Alamt forty-five different plants have 
been noted to be the lio.sts of this mealv-bug in the, different yrarts of 
the world. 

93. Pse;u<lorocciis louylspiuiis, Targ. (PI. XIII, fig. 33.) 

Dactylopins adoiiiduni, oignorct. ,\.nn. Soc. Ent., Fr., 1875, p. 306. 

DactyJopius adoniduiip Gobes, l.iVl.N., II, 6, 1893, p. 169. 

Dactylopius Unupjtiis, Barlow, I.IVI.N., IV. 1897, p. 75 (insect 
described). 

Dactylopius Innyisp/inus. Newstead, IVlon. Br. Cocc., 11, 1903, 
p. 167, pL .LXIV. 

Pseudococcus longispi/uus (new name), N'ewstead, Mon. Br. 
Cocc., 11, p. 255. 1903. 

Pseudococcus loiif/i.spiujis, Glausen, Calif. Agri. Expt. Stn. 
Bull. No. 258, 1915. y.. 35. 

Habitat. On coconut leaves (\hidanapalle, South Malabar). Bad 
on young trees, covering the tmnler nuojiened fronds in masses. Ants 
visit them in numbers. Green says tlie specimens are not typical of the 
species. 

The body of tire adult bug is fringed with white waxy marginal 
processes ; some of the caudal proce.:;ses are ju’etty long and often longer 
than the body. This is known as ''the long-tailed mealy-bug.’' Has 
been noted before on coffee and cedai; in hlysore and on Croton in Calcutta. 
The host plants of this inser-t number over thirty. 

91. PseiMlocoGous viryalus, Ckll. (PI. XIII, fig. 34.) 

Daciylopius viryctlus, Cockerell, The Entomologist, 1893, p. 178. 

Dactylopius cerifeiuis, Newestead, I.M.N., III, 5, 1895, p. 24. 

Dactyloprius talini, Green, I.M.N., IV, 1, 1896, p, 7. 
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i "''o’ejciiv'e device Itk of Ellgitta sifircisSiitP 

Mif/?/M:i risreissns is a.bnndfpit at Coimbatore and the larvfe often 
oefonatie ynutu. treoK ur AiLun.Llu'as 6xnjii ui CJovenibcr aiicl Dcc-joiljcr. 
' fV iioL. iitii- fed, tiiey pu])ato on tiie stem, of fiiis ti-en^ flie pups, f'einy 
in a^i long" boat-shaped cocoon of grejns!) sdlc wbieli exactly iftatclio;.: the 
colour of the bark. These cocoons are oflsrn grouped in ma,sses on the 
stems, the iajTffi a])pareiitly' preferring to jiupate more or less gregan- 


ously. 

When, disturbed^ the enclosed pupa, is aijie to make a loud rattb.u,g 
sound ■'rdiieh. is eiddeutly of pT’otective \”.ilue and would proliably ser\ c; 
to daunt anj-' sniall vertebrate enemy a.ttacking the cocoon. On.exaini' 
nation of the pupa and. cocoon it is vseen that this sound is ]n'odnced !ij 
the irictiou produced liy rapid lubra.tion of the anal extremity of tiie 
pupa against, several strong longitudinal ridges of ,silk torvards the anal 
extremity of tlie cocoon, so p)Iaced tliat these ridges are oppHisite to and 
are acted on by a. series of short, longitudinal cliitiiious ridges on the 
dorsal surface of ttie anal .segment of tlic pipia. It will be noted from 
tlie figures g’u’eu liere that the tliivc posterior scgment.s of the pupiu lii-e 
crinsideralily reduced in size in comparison with the pi'cceding segments, 
and this reduction admits of a very considerable amount of lateial 
movement when the.se posterior segments are vibrated laterally, thus 
bringing tlie pujial ridges into strong contact wd.th the silken iridgcs ors 
the inne:r surface of the cocoon. 

T. BAI.JfBEIGG.B FlETCIIEK. 


%. new 


Achcea jamda {OpMum melicerfa), ^srhich. is often a seuions pest of 
castor all over’ South India, has so far been noted to feed conimonh' on 
castor, pomegranate and JEn^Aioriia pilulifera. It lia.s a,Iso been noted 
as feeding on Sapium sehifermn and tea in Dehra Dun (It/Aum 
3fusetm Wotrrs, Vol. Ill, 3, page 3). Very recently, however, 
Mr. Latham, the District Forest Otfioer of Salem, in fo.rwm.rding’ spe<‘ii.neiis 
of this insect ha.s remarked that he noted the la.rva feeding on Allr~:;in 
amara in October 1911 in the Salem District. I think there is no record 
of this foodplant and is fherefoT'e worth noting, 

T, V. llAMAKi!.i.surNri Ayy.4t;, 


167. Early stages of Rivula bioculaijs. 

Larvffi of Rivid'd hioeulalis, Mo., have lieen found at .Pnsa feeding on 
Panicum sp., but not hitherto in injurious numbers. The larwo are 
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In Septeiiil)er-()ci,!i|)iii‘ lant we Jiad a plagi'- eatsrpilkrs of the 
Noetnid TTvhla'n mif-m. (If, on tlie Agricultu.ral College PariTg Coimba- 

!)]:!?!} tnonl, V-.'C:". U1: :ir;f i, :,, '-i'- ■; 

nuuiher of, tinw!' young fi-eeH in \'a,rious jierfcK oi" the C;statc and inA one 
esea]H'd iroiii o, serious attack; aiul those plaiits tiiet shared in the 
damage, tliough to a H.miil]e.r oxtoit, were meffapotanicn, and 

/ itex ncgnudoy Ij. .flole in lu’,s intej'esting payr-''' on this insect (p. CSo, 
\^oI. X\', TioihJjav ■Joij,rnul) mentions i}eak. MiUinjitonia and 

J5ignoiuacef.e as .foodjrlants^ and lias not mentioned anything regairding 
/L., which is one of the Verbenaccio. This is ayiparentlv 
a,n alternate foodpiant of the pest iiot lecordecl till no\y; rognda.r hand-- 
piolring of the folded Ituives containing' the larva, asid spra^dng Avitli lead 
arsenate dieekcd the y)e.st. It may also be .stated hero that a mnnliei- 
of d'acliinid flies were reared out as yrarasites .[rom llpfilcen larva. I'his 
fact of the existtmee of a diyjterons natural enemy has not been iioted by 
Hole anrong the enemies he has mentioned in tlie above papej-. 

Ih V. It.^UAKiirsHXA Aowak, 

172. Early stages of Rhyiscolabs, acteus, 

A caterpillar of Jtir//NColaJju aet(ms was foiirKi at J.hisa o?) (itJi /Viigrtst 
11117 ea,ting h.iavcs o( /'////n//n.',v,s'n v'-ulhrl/n. ft sjnin up oji J lth and 
]>npaled on Idtli Angnsf and i.lirMiiotli cincrgiid on ;boi;h yXiignst. 

The tullgrown l;irva. is al)oiit h.b mm. iong when fiiliv" extended 
and about lU mm. broad across the abdoioinal region, cylindrical, 
tfie thoracic region ta,pei'ing anteriorly. The general colour is green, 
the sides with \s'liito markings amongst which are eight (one thoracic 
and seven abdoiuina,!) upwardly sloping broad white stripes which, in 
the case of those, on the abdominal segment.s, y)as6 over the sjjiraclos and 
at. t.heir ujiper ends (about the subdorsal region) are marked off as 
elongated tival syiots. A large subdorsal ocellus on the anterior yrart of 
the first abdominal .segment a.}i(l partially encroaching on to the meta- 
thorax. Caudal horn short, stoxit, reddish, with dowoi-cnrvod i,ip. 
Spiracles w'hiti.sh. 

Pupation takes j)!a.i-c in a, slight c.ocoon fonucil under a leaf by a 
larg'e-meshed silk mjtwork. Before yniy)ation the f.oknir ,ot the larva 
changes to grey with dtri'k, jaitclies, the oval s[H)ts luiaung pinkish oj' 
brick-reddish. Tlie jmpa, measui'es of) mm. in length from the upyyer 
yiart of the looy) of the y)i'oboscis to the tip of tin; anal extremity and 
46 Him, from head to tail, and is afiont 11 nrm. broad across tlie 
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J/oodpiii!//-i, .'\i .Fusa this insect tun; lieeii rotU'ud on I’anta-n.i- 

Murra^t/a i j-i!! irii, raL^tdtiiia ionjjil'oiis/, Axacla a 'ubica^ aniJ /ji-pjiik vA 
jn/jVjbLh. Ui ihcHc the last two a.rc probably tlie most oonuiioii 
foodplants’. 

i I’nsii, J,nsectarj. ( 'age-slips 0 ^ os. ‘Hiif an<i bob and uunuinuei's;(l 
vaye-sLpSj elated Ittli March IblO ami ITth Ma}-' 191-1.1 


174. A aew 


..oast. 


in lieoembej' last, a communication \\a.s rcccis'ed reo'ya-dimr daiiia<>'C 

' 0 ^ >.j 'J 

done to coooimt trees by some insects in soinc sea-side villages in the 
(.ochin State li'om the Superinficudent of AgTiciiIture of that Statu. 
l'’ollowing close on thi.s information a report was also received tliroiigb 
the local Itevenue oflicials from ccitain cultivators in the Ponnatn tahuj 
of the ]\lalabar I)i.stj’ict de.scribing a similar attack of a coc(.)nnt p>L.st. 
The localities iroin which these i-epioi’ts were i-eccived are so adjaceJit to 
each other that no doubt was entertained as to whether the pest \i as the 
same or not in both the palaces. Before samp)les of insect.s were received for 
examination, it was assumed from the information contained in the above 
reports regarding the nature of the damage done, that the piest iniglit be 
Parana lepidn,, ('ram., an insect previously noted as attacking coconut 
and |)alniy/'a trees, ddus presuinj)tion was also .strengthened by the fact 
that I'lira.sa. Irpula wa.s lomid doing .serious daiuage l,u coconut ti'ces 
in almost the sa.me, ioe.ality in (locluu eiglil. years a,,go. When, however, the 
specimens of insects were received, if. was found (,lud, <;be jiesi, under con¬ 
sideration wa,s quite a different one from the one jireviously noted, 
though both belong' to the same group and possess the sa,me habits. 

The early repjorts having come late, as usual, and as it was riot 
possible to visit the locality and make the necessary investigations, the 
work was postponed piending further reports. As expiected, a report of 
a second outbreak was received from the .same locality in tiie Ponnaui 
taliiq. The pilaoe was then visited, the local conditions were studied and 
some live material was brought to Coimhatore to follow the lifediistorv^ 
of the insect in capitivity. The following is a brief account of the 
investigations made so far in connection with this insect. 

Ptdribution. Previous histor// and ualv/re of damar/e. So far in 
South Malabar, tlie insect has not been found to en joy a wide rlistribu- 
tioii as a piest. It was found contiued to a suiall tract of land in the 
backwaters adjoining the sea coast and on both o(!<;a.siuns when we had 
reports of this pest, they were received from thi.s jiarticular ti-act-— 
Vadauapalle anisom in the Pomiani taluq. The local coconut cultiTaiors 
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appG^ir to ttiC )]iycct;j i,t- hii^. hoGo 3iot0U dunn.'j 'Drc\''iovis 4>.n 

tlie cocoinit, fcree^ 03:1 a v'eiy iuslgnifitJLnt scale, jii’oMing tlie leaf tips 
here and there^ but it was only dui’ing the last season when the insect 
. multiplied and assumed pest, proportions that, it attraetecl tlie serious atten¬ 
tion of the cultivators. Tlie lii-st. outbreak was noted in December 191..h 
and the second one followed in February; ami in botii these cases the 
infestation was in the same place. 

The injury done to the trees by the pest con.sistoil in the foliage being 
eaten up by hundreds of these small fleshy wormlike creatures. Nnmhers 
of them remain feeding gregariously on the green epiidcrmis of the leaves 
and in bad cases the cocoiiut fronds are actually skeletonized. It has 
been found that tlie maturer leaves are affected morC; while the tender 
portions do not suffer so much. The tree stem is imraune. As between 
old and young trees the latter appear to be more or less free; from attack. 
The effect of a bad attack on a tree is that the affected fronds dry up and 
drop dowii; and gradually the tree becomes very weak and suffers con¬ 
siderably in outturn. 

TAe pesi, its classification and description. The insert under con¬ 
sideration is a moth of the family Linnnaidida!. I.’he characteristic 
features of the members of this family are easily made out from the 
peculiar fleshy slug-like appearance of the larvie of the great majority 
of them. This feature has given them the popular name of “slug 
caterpillars^'’ and “gelatine grubs It is this iinniature stage of the 
insect—the slug caterpillar—that is directly responsible for the damage 
done to coconut trees. As it i.s difficult to correctly identify the insect 
from the larval stage^ except in very wmll-known ca.seS; adults were bred 
out in captivity from the few specimens received Avith the earlier reports. 
The Imperial Entomologist to whom specimens Avere forwarded 
identified the insect as Contheyla rotunda, Hmp. (Fig. dlu; li). The 
only preAuous record of this insect is by Sir George llampsoji in Lis 
pcaper on the Moths of India^ page 196; Yolume XVI of the Journal of 
the Bombay Natural History Society in the year 1905. It is there 
described as a new species and as found in Karwai; Noj-tli Kanara. 
The folloAving is his description of the moth : “Grey brown. Forewing 
Avith slight dark irroratioig a series of black points from costa beyond 
middle excui’Amd to vein siX; then becoming sub-terminal. HindAving 
slightly darker. Cilia of both AAungs yelloAA'ish at base. AVing expanse 
16 mm. in the male and 20 mm. in the female. 

Thus it Aviil he seen that this is the first record of the insect as a jKst. 

Life-history . Though the main points in the life-history of the insect 
have been noted; it Avas not possible to study the various jioints in detail 





; 4!//, 

Ing. 4i'a. Conthei/la rotunda, male moth i m!i^-ull!<’!l mul ii:ilui':i,l siye'' 
o „ female ' ' „ „ ' ^ 

of Conllieiita rolnuda modi (uatiiraT ami uiae^nitied) 
o 4:.o. Jlracomd parasite of Contheyla roluiida moth'(imfunil and magnified). 
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(luring the past season. The foilnwir.g points have been fi/llc.wed so 
far . 

Eaeli. parent insect is capable of laying from 50 to 170 eggs. 
OOiesc insects are minute spherical, flattisli objects resembl¬ 
ing scales and laid in groups on the leaf surface 
(big. 48). Each is about a millimetre across the }ioles 
and has a shining, transparent, colourless, jelly-like con¬ 
sistency. When tlie liatching time a.p 2 U'oacb.es tlie embryo 
inside tlie egg is seen through the transparent ogg shell. 
In about foin- days the egg hatches and the tiny larva f to 
1 mm. in length is soft and fleshy—quite characternStic of 
Limacodid larvEB. It is pale bi’own in colour rvitli a.number 
of greyish processes. These latter are disposed along the 
lateral edges of the body and along the median dorsal region. 
The head is kept concealed underneath the prothorax. The 
young larva feeds on the leaf by scraping the e])i(lermis. As 
the larva feeds and passes moults, it grows in size and the, 
processes become fleshy protuberances, each witii a ce5it!'al 
long sjiine with a circlet of shorter ones around. Tlie iarvui 
aj-e very slow moving in habit j they do not feel hapjiy wlu'n 
(hoy are mechanically transferred to fresh leaves in capiivii.y ; 
(I no to (,his iiiaii y o.l iJiom dic'd bc.bin; l■(‘a(•ilmg iiiatii rity. 
d’lio iull-lod lai'va when aliniitiii jiiijiai.c cuiisl.mci.s a small, 
bard, uvai, dil'f.y brown, slicl!-hkc (■(hsuhi abnid, 1 111111 . across 
and (hen cb.iiigcs iii(i) (III' •dirysalis inside (ho cocoon. .At 
tho end oj (,ho |)U|ia(.ion period ( lie inolJi oiucrges out of it. 

The male is sm.'ilb'r (han (he Ixuiiale tl.u.)iigh in other 

respects the difrerenccs are not so clear. A generation from 
egg to adult roiiglily lakes about a month and a half, 
l^umher oJ broods in the year. 'I'hat two reports were received from 
the same place, one following tlie ol.lier, ha,s clearly jirovmd that there are 
at least two generations passed by (ho pest in the year. One in 
December-January and the other in lAbruary-March. What the pest 
does during the rest of the year, how it pa.sses its life, whether it has a 
resting or hiberuating period, etc., are all point.s which remain to be in¬ 
vestigated. ■ 

Other host jilants. So far, no other jilant has yet been found on 

which the insect is found to breed. It i.s not unlikely that othe.r palms 

might serve as alternate foc'dplants. 

Natural enemies. Two liymenopterous parasites have been found to 
be prasitic on this insect. One is a dark stout built small Chalcid and 



OM JNDIAiN J.f'-N.i'Kjl'S 


the otiier a blender deiicictt7--ij.i:'tni .rA 4’;-aeouid wasp. Tiicsc attack the 
larvw ;u!(l Jay eggs inside thed hodieSj ajid these gnibs liatcdjing out ot 
these eggs feed ou. the body tif the slug (;aterpillar and gradually kill the 


latter. In this way these wasj)s ])Iay' some ])art as natural enemies to 
this pest,, 

Cuntrolt li/.cosiu'ex. d'ho easiest and most practiciililo method of cheek" 
ing the pest is tlic one vdiicli the local cultivators pi'actise though it is 
doJie without any system. This consists in the ijiiiMiing oil' of the affect¬ 
ed, foliage. dThen the depredations of the insect are Jioted on a sinail 
scale early in the .season, tlie systematic metliod of cutting away the 
aff'ccted fronds and hurning thejn will prevent the multiplication of 
the pest during the next generation. aJid tlie jiest csn'll gTadually he 
checked. 


Sprayijig- with a stomach |ioison like lead arsenate was only found 
eliective in the case of young trees which are not very tall. 0.n the 
\v'hoIe spraying will be found impracticable against this pest which 
generally attacks old trees and the .fairly rijie foliage which are difltcnlt 
to operate satisI’actorily cvitli a spray pump. 

The pest can also be destroyed ^v]n!e in the cocoon stage, as these 
shell-like objects are clearly seen the attaclccd fronds, whicb can be 
easity cut and burnt. 

It might be possible to check the pest i.u other, and perhaps easier, 
ways when more is known of the insect. Tlie following impo.rtant 
points which still require investigation might give several clues to 
tackle the pest in the future :-•* 

fc) The exact number of broods in tlie year. 
iii) Other alternate foodpilants, if any. 

(cjf) Natural enemies other than those .noted a,lrea,cly , 
iii’’) Efihct of weather changes. 

[v) The habits of the adult insect ivluch might help us to gauge 
the facilities for the distributioii of the }»est. 

It is hoped that as opportunities offer, further investigations witli 
this insect will be jiushed on. The attached diagr;uu.s will give some 
idea of the different stages of the insect. 


T. V. ltAjl.4KK],.si!XA AyYAU. 

175. Breeding notes on Papilio polytes. 

A pair of Papilio pohjtes, Linn., “in cop was takoji on the 24th 
November 1915, resting on a twig of ToMalia aevleata, a .llutaceous plant 
in the vicinity'of thewvetlands of the Central Pann, Coimbatore. The ? 
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aiexis as a pect, 

J’ongamta r/lahra is a common Soiiih Indian i.rec^ jjejiig met with in 
lALLj.iijjuiSj oSjAcioially iji tlic Wj/iciiid tiacts oh the hXysovc i^hiitcan* J.hong’h 

St' )i'’1 'i' ui C't.'tMMiV i) i s>' m Is i 5 ) <’' vi M i"n.T iVVC ••'i'Ti'i.C i ri 

whic,!! tilt; Iroo is made use of : oil is extracted out of the seeds iriul the 
foiiage is used hirgely as green maanire for wet iands. Tliis tree iisis mit 
hoen suited to suffer from the attaiiks of any insect yse.st seriously. 'But 
i'eceutly (in Novemhev 1914) at the Coimbatore Agricultural Collegn 
Ihirm some young trees were found very badly attacked by the larv;c of 
the ijutteslly Varata. alexis, I'libi-. Though tliere are preruTus recoi'ds 
of this butterfly laiam feeding' on this plant—especially by ws’iters lilvO 
Davidson .Bell and Aitken in the Bomhay Journal —I do jiot think that 
suAd) serious attacks are common. Almost every leaf on tlie trees was 
folded up and contained a larva^ and badly' attacked trees wc-re actiiallv 
stripped of foliag’e and skeletonized. 

The larva., which is stout in build witli a spherical head separated 
from the trunk by a distinct constriction, appears more like the caterpillar 
of a moth, than that of a butterfly. Each larva folds the leaf, bringinu' 
the lateral halves of it together and constructing a sort of flattish tube. 
Fr um inside this structure it feeds on the leaf tissue. A full-groAvn eater- 
.ineasurcAs d).u mm. There is a good deal of variation in cuionr. 
The puj ):i is also fuimd insidi; (,li(^ (adic ; Cvmi Lius rescmidi's a nioili pupa, 
ft IS naked and smeared over witli a sca.iify' wlid.c |>o\\'d(ry' bludiu. d'lic 
body IS lixed by the tail-end; but in addition f,o (his tlnUA; is a, slcndtr 
silk loop enclosing the middle poj-tion of the irmik. d’he pupatioii pciitid 
lasts from 9 to 10 days. 

T. V. .R.AMAKiiTSHxrA Ayvas. 

178. Synonymy of Polyocha saccharella and Anerastia ablniell®. 

Polyocha saccharella; Ddgn. (i?. J-, XVI, 40.5, 1905), whose larva, 
bores in the roots and shoots of sugarcane, has already been shown to he 
identical with Polyocha degrressellii; Swinh., of the Fauna of India, 
Moths, \h)L 1 V, p. 03, which has been removed from the gciius Polyocha 
and is -referrod t.o a.s Papua deinessella in the Proceedings of the iecond 
Entomological Meeting (1917), p)p. 141, 145 and 182. In his recent 
“ Classification of the I'yralida^, subfamily Hypsotropinfc ” {Froc. Zool. 
Soc., 1918, 55-131) Mir George Hampson sinks Papua, Hag., ns a 
synonym of Emmalocera, Hag. [Nouv. Gen. p. 38 (1888) ; type lonco- 
cinctai], so that this insect now stands on our lists as .'Emmalocera- 
{Papua) (lepressella, Swiuh. {sacclarella, Ddgn.), 
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hana, from Ceylon in Moore's Jje/:ido 2 Jtera of Oeylon, Vol. III^ p. 503^ 
f- 9.08^ fif 8 (ISSTY Tf. n;j,s not liitherto been, reeorded from India 
but the Pvisa collertioii i^ontsiins a sjierimeii;, identified by Mi'. Meyrick 
and collected at Taiijore in diarcb 191o. 


188. Two PentatoBrsidfi swarifaiag on Pongamia glabra. 

In January last I came across .numbers of the tree Vongamia. glabra, 
pretty old trees, growing as a,venue trees on both sides of a trunk road 
in South Malabar literally covered—stem, trunks and shoots—with thou¬ 
sands of the Pentatomid bug Cyclopalta siccifoUa, d'Pestw., which has 
till now been noted on }]-i‘//thfina in pepper and betel-vine gardens 
on the West Coast. 

Very recently, a few days ago I found the same phenomenon, but 
in this case though tlie trcii was tlic same the bug happened to be the 
eommon ZudZaS Pentatomid. (Joploxomii cribraria, Pb. Every slioot and 
tender trunk was covered ii[> by myriads o.f this insect. I have also 
found this insect exhibiting' this habit on tieshania [Agatlif plants. 

T. V. Ramakeishna Ayvae. 


189. Occurrence i>f Octrophara montana its swarms. 

In July 1917 Mr. R. D. Anstead sent in some specimens of Ochrop- 
harci montana, Dist., which he liad received from Mr. C. H. Browne, 
Sallebile Estate, Kadnr District, Mysore State, who wrote as follows :— 
“ 1 am situated on the western, or monsoon, side of a big hill. Last 
Sunday (1st July) I climbed it, and on crossing the top I found the 
whole hill one mass of these insects, every tuft of grass held thousand.s, 
if not millions of them; as we walked along they rose in clouds. Even¬ 
tually I got into the top of my Telliemudloo coffee and from a short 
distance it appeared to have suffered from a cyclone, the shade trees 
{Grevillea robnsta) had their branches bent o?- broken and lying about 
all over the place. On getting near I found it was due to the leaves 
and bi'anehes being laden with these insects. When I tell you that 
branches thicker than my arm, which would have supported a man 
udthout breaking, were snapped off, you will form some idea of the 
nirmber there were hanging on to it. Tlie coffee was also covered but 
to a less degree. It was a most remarkable sight and I regret I had 
not a camera with me. You will notice that tliere were none on the 
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6th to 7th March 

21st to 33nd M.-ir. 

to 25th Mar. 

s 

...... 

21.th Mar. 

26tli to 27 Hi Mar. 

Died in net of fifth moult. 

1 

23rd to 34th Mar. 

25tli to 2Gt]i M;ir. 

i 



The amount of damage done by Merjacndur/, straimneiDH is not so 
great as in. the case of Calocoris. At the same time it must eoicsiderably 
hinder the proper ripening of tiie grain. No effective methods have 
yet been devised for destroying or checking' it, and with the exception of 
an Aearid found in one case badly infesting au adult female, no natural 
enemies have been found. 

Megamlim is found chiefly as a pest of rain-fed cholam which is 
harvested in Janiiary-February. It doe.s not appear in any numbers 
in the ii'iigated cholam grown under wells during the hot weather. 
It ha,s been found hiding in the central leaf whorl in young cholam and 
ciimhif, ;i,nd has also been observed on various other crops such as groundnut 
and gingelly. 

E. Ballard. 

192. A natural enemy of the mango hopper. 

Very recctd.ly wiiil(; in Bangalore I visited a few mango gardens in 
the city just to luivi.- n.n idea, of the extent of maug-o hopper attack this 
year. While ex-amining seme badly infested trees I came across uuinh(M's 
of the nymphs and atluli.s c.f ;i Ka'd uviid bug, a sj)ecies of .hi/wins (proljably 
I, heroii) I'abr.) (See A'. l'>. /., llh /nchola, 11, p. did) ; wai.ching a few of 
these for some time 1 found l.lic bug atlia,eking i.ln; .lassid and a.c(,ing as a 
predator. The nymphs are beautiridiy coloured it\ sli;rd<s7 of scirrlet blue 
black and white j the regions ()c.cu(ii(!d l) y (.In,: two i u(lini<:nt;u-y tegmina. 
showing' a conspicuous white multiplication m.i.rl,. 'I.'iiough tliis hug 
does not play a very prominent part as an ctlicit.'.id, uatin-aJ c-heck on such 
a serious pest as the mango hopper, it will be interesting to note which 
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193. Aleyrodidae on Citrus plants- 

Since listing’tile Indian species of Aleyrodidin (jNote US), some new 
species, found on Citruv jilants, liave been added in a paper entitled 
Aleyrodidie or White Flies attacking the (drange, wdth descriptions of 
three neiv species of economic iinportaiice ”, by A. L. Quaintance and A, 
C. Baker [Journ. Agnd. Res., YI, pp. 458-472, figs, and tabs.J. 

Alenrocaulhus citfsperdus, Q-- & ,B., u/as found at lAradeniya on an 
unlviiowur tree and ou (Jitre.s at Lahore and in Java. .It is probably 
widely distributed in India •' aud is regarded as of considerable economic 
importance. 

Ale'll/)'occindh-ii'S looiilienhi., Ashby, is common and widely distributed on 
orange in India and Ceylon and has also been found in tlie .Philippines 
and has been introduced into lairiaica, Cuba and the Bahamas. 

Ale'urocanthus spimferus, Quaint., was found on Cilnis in Java and 
j\Iacao. 

AwnirZufCi, Quaint., has been found on Citrus at Lahore 
and in Japan, also on Alov us at Lahore and on Fic-us at Perademya, and 
in Java on an unknown tree. 

Bemisia [/ifi’avdi., Kot., ivas found on an unknown tree at Lahore. It 
is abundant on Citf'us in Hanvaii, where it has pi'obably been introduced. 

Rialenrodes cltri, Aslmi., is widely distributed in India, Ceylon, 
China, Japan, etc., and has been introduced into Florida, Illinois and. 
California. 

Rtodeuvodjes c,itnjoVii^ l^iorg'an, a noxious species in. the Southern 
United States, has not yet been noted in India or Ceylon, but is considered 
to be almost surely oriental. 

A later “ Contribution to our knowdedge of the AVhite Flies of the 
Subfamily Aleyrodime (xYeyrodid®)''-’ has also been published in Proc. JJ. 
S. Rat. Mus., IFasJdngton, Vol. LI, pp, •3.3.5-445, 46 ta.bs., and niaj' 
contain further information on Indian species but copies of this paper 
have not yet come to hand, 

'J'. Ba-Inbiugge Fletcu.ki;. 
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i.i:>L;Ohi- oOlj.j.e 


‘li, i'VOiij. OliCiV . 1 LO(.) 0 . iiu.hi 


■soaie i.uipo:i'taJice ihoni an economic point of vie^vc, .M v 
group of insects wa.s contiinied during- the iiast year, 
species wdrich i hare so tar been, able to verify deiinitelv' 


Old, ol iny collected, mateiialj 11 appear to be spw-ies cpiite new to .scieuce 
and the rest are those, which though .not .Slew to science, liave not been 
.recorded iroiu Iiuiia till I. found them.. .In a.li 5C species arc noted in 
this paper. 


.1 liave in this paper attempted to list these forms adding jnst vdiat 
little notes I have on each. The paper is necessarily incomplete, as new 
and unrecorded forms are still being- found. It is, liowever, submitted 
solely Vv'itb. the idea of getting into touch witli other workers in tire same 
field, if aigy, inviting tlieir remarks and thus hel]) to bring up onr know¬ 
ledge of these little know.u i.usects to a more or less complete and up-to- 
date condition. I am indebted to Professor New'stead, F. R. S., and 


Mr. Id .M. (irreen, F.E.S., for kindly determining my material submitted 
to tliem. Tlui (lesiU'iptions of all the new species have not yet been 
published. Tliose of one or i.wo which have recently appeared have been 
inserted in this paper. 


i. illoHOjy/i-lei-m tamarhulns, Green. 

Lora,hi//. Sa,)noIk()tt;i, Godavari .District. Habitat. O.ii garden 
end,(ins (,1 micj. The adult a.sii-colmircd females are strongdy built and I" 
ni Icngtli ; (,hcv arc liimnl m niimbei'.s mi tiio tender shoots. 

P. U'alhi’i'iiiani Ntnvsl,. 

Locality. Bangalore (.)uno). ifahihiL A'Vild plant. Only one adult 
female got. A numt.ier of larv'se wore fouinl under Mui seal/.', 'riti.s 
species was first described by Professor Newstead in the Pyorredinya of 
the Zoological Society, 1900, from specimens collected in AlVica,. 

5. O'i'thezia insignis, Dough 

-locality. Bangalore (November). IlaUtat. On -hantaiia. These 
were found only on a few plants on which tlie insect was artificially 
reared ; the original specimens were a.<3eideuta]ly found on a coffee plan¬ 
tation in the Nilgiris. This is the vvrell-known Jjanta-yia bug' of CeyloJi 
and other couutrles. 
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4. Anovuilococcus indic/is, Cxre.yi. 

Locality. Coimbatore. HahUat. Acacia arabica (Babul tree), 
almost all tbrouo'ii the year. Youn»‘ trees wSien badl]^ infested suffer a 
good deal. I'he common black ant {Gamy»not as) visits the scales in 
numbers. Tlie adult insect is spherical and has :i pale whitish colour ; 
the young’ones are flattish and of a pale yelIowi.sh colour. A Noctuid 
caterpillar \JGubleinma- scitnla) is commonly found preying- on the scale. 

0 . Eriococcus araucaria, Mask. 

Ijocality. Tail .Bagh gardens. Bangalore, 3,000 feet. Habitat. On 
the shoots of a conifer ; found as a white mass ; badly infested shoots 
get a black sooty colour. 

6. Jjfiococcus layerstroiuuo!, ivuwana.. 

Locality. Courtallum, Tinnevelly District. IJalibat. On a species of 
1) alteryuh. 

7. Corococcus bryoidcH, Mask. 

Locality. Madras. Habitat. On Hibimus ru-^a-dncnsis. 

8. Asterolecaniv.m miliaris, var. long am, Green. 

Locality. Coimbatore. Habitat. On the leaves of ordinary bamboo, 
almost all through the year ; the scales are green and elongate. Does not 
produce any serious damage. Pirst described by Green from Ceylon. 

9. Fseiulococcus corymbatus. Green MS. 

Locality. Malabar, Coimbatore and Godavari districts. Habitat. 
On tender shoots of jak tree, on cotton and on Citrus plants. Colonies 
of this mealy bug cover the plant shoots in thick cottony masses. 
Numerous ants visit the colonies. 

10. Fseudococcus crotonds, Green, {uovi n-ud.) 

Locality. Coimbatore and Vizagapatam districts. 

Habitat. On shoots of AdenopJiyllum, on fruit stalks of pomegrauato 
and on stem and crevices in stem of the banyan ti-ee. 

11. Fhem-coccus ■maa-yifera, Green. 

Locality. Coimbatore and A'izagapatam. Habitat, On mange 
lea,ves and shoots of Ecliitis. 


SECOND XIITNPKRn 


/'Tn’KR xxjiTft.jT T'lfSEf;jrf‘' 


12. Iheniicocctix Ixiliavili^ Cireei! MS. 

Loedit);. (loimbaiore and South Kanara, Habitat. I found this 
form on maiigo ;uid on a wild plant. Tiio foilox'.nno- is the descriotion 
of this new Hrra \yy Ih'ofessoi Newsfcead ' 

“ hcniaia adi/it. Dorsum, in dried examjne, covered with a foiteu 
mass ol ^vllite secretion, com.pletelv obsciuirig' the segunentation : marg'iis 
with a conspicuous fringe of extremely loFig, white appendages, wiiich 
are shortest in front; those aidsing from the cejihallic margin about 
three times the lengtn of the felted dorsal aiea. Length, inclusive of the 
fringe, 10 nrra. 


“ Form after nraceration in potasli, slightly elongate ovate. Antemiie 
of nine segments, the articulation of the third and fourth less pj'onounced 
than the rest. Eyes small, but prominent. Legs slender, longer than 
the anteniije; tarsal digitules simple bristels ; those of the claw very 
long and dilated; two strong apical spines on all the tarsi, margin with 
a complete scries of inconspicuous spines tubercles, the spines .short and 
truncate; between them and .surrounding-them a number of large 
circular pores ; two or three long hairs accompany each of the abdominal, 
groups of spines. Anal lobes similar to the marginal ones. Anal ring 
with six haiivs. Integument with a few minute scattered spines and 
small circular pores, the latter mo.st numerous on the terminal abdominal 
segments. Length of macerated specimens, l'7-2'0 mm. 

“ Fe^nale, second stage. The marginal ajipeudagos .simihii- in their 
arrangement to those in Psen.dococcus {^.Ihictiiloplns) laingispinns, Targ., 
hut they are much longer ami avra.iiged radically : j)ostorior pair longest, 
horiu, after uiara'r.'itloii, tdoiigal.e, y\iitem>a‘ of .six or seven segments. 
iVla.i-ginal scries of spmose, tuherclcs not .so ckairiy deiuied .a.s in the adult. 
Integument with niimcroris minute spines; and there .are two or three 
veT}i- long hair-.s arising from near the anal sjjinoso loljes. 

“ Very Hire P. icergoules, Green. {Mem. Dept. Agr., India, II, page 
36), in having a conspicuous fringe of white filaments; hut in Green’s 
species the O has a fringe of short, stout, cionioal spines which exi.eml 
into broad clustei-s on the abdominal segments; whereas in I. f/rnciti.^ 
the spines are truncate and their arrangement similar to tho.se in P. 
insolit'iis, Green [i.e.], but in the latter .spiiie.s tuherGcs ai-e (irusent also 
on the dorsum. 


“■South. India, Coimbatore, on mango (LOlh Feb. 1!)14); South 
Canara District, on an unnamed plant (Septem 19111). (T. V. 

Rainalivishna per E. llallard.)^'’ 



<1'4 RTiifMmri 'i-ffTHJjUED S'OTES ON JiT.OTAN INSKfi'l'S 

IS. rhcmeocms ornatns, (xreen NiS, 

Locality/. Goui'talliirn, TInnevelly jJistn'ot. IivJntwL Oit '» \\4u! 
y,.g 0 ,.p,- /i, very beautiful delicate wbite iuseot fouTui in nnmbei '8 on 

tiid host plani, 

14. A/rdonina mdfdima, (ireen, 

LocalUii. Coimbatore. Habitat, hound attached to the iriuler- 
ground roots of grass [Cyn.odon sp.,)- 

15. Piilvinaria maxima^ Green. 

Locality. Coimbatore. Ealdat. Very common on Nini {Mehu) 
treesj doing often considerable damage to them. The leathery adults and 
the lono' white ovisacs are prominently seen in numbers on badly infested 
plants. Found recently on mulberry shrubs and cotton also. The 
species was first described by Green, from Javanese specimens found on 
Bnjthnna, in tlie IMovwlofjid’s MuMly Magazine, 1904. It promuses 
to become a pretty bad pest. 

16. Ltdvinaria thespesia, Green. 

Locality. Coringa, Godavari District, and Papanasam, Tanjore 
District. Ilabital. On the Portia tree {Tliespena popmlneat) . \T'ry 
similar to P. maxim,a, Gr., in almost all characters. Green desorihe<l 
the insect for the iirsttlme in Ceylon from specimens found on tlie same 
foodplant. 

17. Ingluia cJielonioidec, Green. 

LocaUty. Coimbatore. Habitat. On Larkimonia aculeata. Tlic 
insects are Table to be mistaken for the thorns of this plant unless care¬ 
fully examined. The adults are very pretty looking insects with the 
glassy conical test. First noted in Ceylon from a single example on 
\elov:iv,m. lanceolatum. I have recently sent good material of this to 
Mr. Green, rvho described it first. 

18. Jjeca.rmim hespendnm, L. 

LocaUty. Madilagam, South Malabar, and Mandapetta, Godavaii. 

Habitat. On coconut leaf and Citrus shoots. This is a well known, 
scale in the New JVorld and affects a variety of plants. Is perhaps an 
introduced form. 






SEGOK'D HTTN'DIKSB T'Tfi'rF;' OF' Sli 

.Z,9. LecanvuD), li^ijj'alvni, Donglas. 

JAicahti/. M;i,lulapetta^ Goilavari District. HaJjitaL On stem of 
red graiH piants. Oreen ha:R noted tliis. on Acacia. Ailhizzia. I.ci'aidai: 
etc,, ill (’cvtci 

20. Jjecavi'im. fomniknAtncc. Green i\IS. 

LiH-alllf/. Kotliapetta., Godavari District. EahitaL On distal 
sliiinis of JA.cua henc/alensis. The scales have a- bhiisli black colour. 

21. Lecanmm .ngmfervm, Green. 

IncalUg. Golgonda (Vizagapataan District). EaHfat. On plan¬ 
tain leaf. .Ltrovious record from Ceylon. 

22, Jjecanium adcrsi, Newst. 

Ij<)caltt)j. Coimbatore. Hah,tat. On mango leaves. Profes.sor 
New.stead has very recently described thi.s for the first time from Africais 
.specimens on mango. The following is the description ■ 

“ 1cmale adult. Very fiat, irregularly ovate, and narrowmd in fi'ont. 
Colour varying from chocolate-brown to brownish buff. Anteiinu! of 
six or s.eveii segments; in the latter tbe fourth is much the longest; in 
some (examples the articulation of the third with the fourtli is very faintlr 
indicated or entirely absent. Legs long and slender, espiecially the 
.middle and hind pairs. Stigmatic clefts invaginated; stigmatic sj.unos 
stout, bluntly pointed and of varying lengths; there are from twentv to 
twenty-two of these organs. Marginal spines falciform and finely 
si'iTatcd on one .side. Anal lobes wfith the base exceedingly short, and 
(ilu; outer ('dge very long and strongly curved or arched. Anal cleft 
a.lmiit oiu'dilfh i.lic length of the body. Derm cells minute and very 
widely scpiiniiud ; Micre are, si.niilar organs grouped together just in front 
of flic anal orilic(.x 

“ .Length. fAT) -.bd) .mm, 

“Closely allied to liccauriam fiicrvc/ii/inn, (Iri.'cii, rrmn wliicii it diffets 
chiefly iu the multiplication of the sf igmatic sjiiiie.s,” 

23. Lecanmm iesacllatmn. Siun. 

Locality. Coimbatore (April), llalntat. On ('nlap/rylltuu leaves. 
The scales are reddish brown, flatfish and oval in shape, 

2d. Ijecanium acuiisuui'Uriy Creen. 

Locality. Coimbatore, llalntat. On coconut leaf a,ud xmiy rarely on 
mango leaf also, 
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25. Leeaniitm fldscrepans, (iri.;en.. 

Locality. Palacole, Godavari .District, Jairaary. liahcac. On 

l.-r-r o-?-romAa />■}" 

■y i.) ■J t-Jo J-i- -‘r ■ ■ - ■'••-- 


, 1 - , -r-v-.y-l r\-^ r> oi-rpnipq />!■ 

nianH’u jiea.L— Jic-u vnc-i. u 


26. Lccamwii opliioffh> (ircen. 

Localny. .Patti Koiida, Kurnool District.. 

Kabitut. On 'Diosyryro.'s cliloroxylon. 

9.7. Cldonasyis raricona^ Green, 

Locality. Sidapur, Coorg (May). Habitat. On pepper stem. 
The name of this species is changed hy Cooley to LIcnacaspis vancosa. 


28. CMomspis nilfjirica, (ireei). MS. 

Locality. Ootacamnnd, Nilgiris, 7,500 feet. ILaUtat. On Loranthv.^. 

29. Ckionaspi-s spiculata, Green MS. 

Locality. Chanthanathode, AVestern Ghats, 1,500 feet. 

Hahital. On bamboo leaves. 

30. CUonaspis acuniLnata-, Green. 

Locality. Coimbatore, Tinnevelly and A¥estern Ghats. 

Habitat. On tamarind leaves and Evodia. 


31. HinasyjL perm v ta n .v, (I reen. 

Locality. AA'estern Ghats, 800 feet. 

Habitat. On Evodia. 


32. Hia.spis -rosa, Douche. 

LocalUy. Bangalore (Alarch). Habitnt. On a wild plant and also 
on mango leaves. 

33. Biaspis mangiferm, G reen, 

Locality. Alanianda, AGzagapatam District. Habitat. On mango 
leaf. I am not quite sure whether this has Tiot Ijeen recorded before from 

India. 

34. EemicMonaspiis clracccnm, Cooley. 

Locality. Vadanapalle, South Malabar (October). Habitat. On 
areca palm. 



li! >; !)ii !•: I; notks OS iSihis'S iSSfici^s 9, 

■ ’O f] ifkp'r S ft If ■■ip'i foTVHHj IN 

LosalUy. Counbfitore. llabUat, On wild indig’u, Preyioiisiy 

i ‘ ruTVs 

S€. Fiorinia- plana, Q-reen JtB. 

Jjiiealihp Coimliritoro and Tinnevellv Bini-) ict. Tlaiitat. On ieaves 
of Fltnodendron f/laucvni. d'lie infoated leaves present an aslrv eTpy 
appearance. 

P)7. Aspidiotns c-ydoniop (.Virost. 

Localiti/. Bang-alore and Coimbatore. Jlalidat. On shoot.s^ stem 
and fruits of g'rape, fig and pear plants. Very probably introduced with 
mir,sery stock from Australia. 

.55- A-^piMntnn famui-rinfhtH^ Green ^ViS. 

Lo('alit,j. Coimbatore, llahtat. On tamarind leaves and fruits. 
Very idosely allied to A. hedercB, Vail. Pound in company with A. 
orienl-iilia and TleirmAiionaa^pns minor, Mak. 

/).d. Anpid.iotnH psendocamellirv., Oreen MS. 

Jjocalitip Itfiige, Ib'Hary ni.st,rict (Octolior). IJahitai. On Capparh. 

40. •i.spiilhifitk i-fpinoplpjlli, Sign. 

Tocality. Nilgiris, iipbd rofl,, IhiJiilitl. (ie:ii':i i-iililua'and plantain 
leaves. 

4il. AsjiuVndiii< /rilnhilif.nni.'.i':. (Ir»'(m. 

Tmenllty. Vadanapalhg Soulili Malabar (Oitoher), and Coconada, 
Godavari (June). JTnhi/n/, t)u l.ioini nx'i'inea, AIrmv.sops filrnf/i, und 
mango. 

42, OdoiKixpnr princillnta, Greeil, 

Loc.al 'dy. Coimbatore. Ilahilnl. On node.s of bamboo covered oyei' 
by the liairs and scales of tlie ]>!a,ni. 

d-5. OdonnnpA simplex, Green. 

-Lecalilpi, Coimbatore. Hahdai. On bn.mlioo stem. 




c'-rrn'm 'fTr- kott'w ox iyi')i\y iSRECTf; 


4L Giininasps fcnn, Grefrr fvl S- 

Localiti/. Kollegaij Coimbatore 1/300 feet (May). Rahitat. On 
ieav'CM 'oi fSi'U^.o, ’i’iie uifos'joii iciMf'S aj/pcru" roiiga and pale, u'*.- 

scales appearing as patches of minute dots. 


‘io, Gj/mnaspis ramah'isJinm, ttreen M.S. 

LocoUty. Co\irtaUam, Tinuevelly district. Rahitat. On Eemiyyrosa 
leave.s. 

46. le/jide.safJies [Mytilaqns) mclm, Green .MS. 

J.ocality. Coinil’-atore. Habitat. On stem and shoots of Niin {M.elta) 
tree. 

47. Mytiliispis hschii^ Newst. 

Locality. Trivandrum. Habitat. On pepper leaf. 

4?>. Mytilaspi^ ret'ntsnu. Green MS. 

Locality. Dodabetta, Nilgiris, 8,000 feet (October). Habitat. On 
leaves of Litsea wliitiana. 


49. Mytilasjyis pallida, Green. 

Locality. Eamaehandrapur, Godavari .District (.Tannary). Rahitat. 
On guava leaf—very few found. 

60. Parlatoria protetos, Curtis, 

Locality. Bangalore, 3,000 feet, Rahitat. On orchid.s, Vanda and 
Bellatulnon. 

51. Parlatoria orientalis, Newstead MS. 

Ijocality. Coimbatore. Ilahitat. On a wild birsh. 

r'“£, Parlatoria many if era, Marlatt. 

Locality. Cocanada, Godavari District (January). Rahitat. Inner 
surface of palmyra leaf-sbeaths. 

53, I^arlatoria artocarpi, Green MS. 

Locality. Chandanathode, Wynaad, 1,500 feet. 

Habitat. On jak leaves. 



Sl^CONti TTITKliRKli SOT-KS OS IS‘!!'! '-S IKSECTS '-'fH 

l^irlafonu 'papdlom^ Gxeejs MS 

Locality. S. Malabar. 

liahiini. (Jn jak leal', 

55. I’ljTogy'iiiii.u.spis iniUca, GreeB. .MS. 

Locality. Quilon^ Travancore. Habital. (.)n leaves 0.1 Feleria 
iiuhca. 


66. Aonidia ieiLtaxulata, Green MS. 


Locality. Quilon, Travancore. 
indica. 


Ilajhitat. On leaves of Lateria- 
T. V,. Ramakrishka Ayyar. 


195. An unrecorded foodplant of Chionaspis vltis. 

While in camp at Kollegal^ Coimbatore District, in September ray 
attention was drawn to a few mango trees cxliibiting prominent white 
and pale yellowish patches on the leaves. Some of the leave.s were 
(a)mpI(d;eTy covered wnth this iJatch and were drying upy while others 
tlioiigli r(:i,aining the natural leaf colour had smaller patches o.u the 
sin'hi.cc. On (;Io.s(n- examination it was found to be an infestation of 
coloni(;.s of ;i. sp<,H:i<.;s of scale insect. Mr. E. E. Green, to whom 1 
forwarded sptMn'iiKcis, kindly identified the insect as Chionaspis vitis. 
Green. The inscit. Inis .so far been recorded only as attacking Fitis 
lanccolana and alin'd species, Lora/nthus sp. and Elccaynus laiifolia. 
Thu prosenc.c ol' tiie. |Hr;t on nuingo lias not been I'ecorded before. Tt is 
likely that, the pest may hceoiiio iin|ioi'i,a.iit. as I found several tretes in 
.bangalore also iule.sted with this scale. I|, is noi, iinlikel^'^ that the pest 
distributed itself from Loraiilkns which n; very eoniiuonly found .-i.s 
parasitic on mango trees. 

T, V. llAMAIvUnSUNA Avy'Ai:. 



In Tanjore and probably various other adjoining districts of the 
Madras Presidency, p)addy is subject to a specille di,sea,sc known in. 
Tamil as iSVairch The crop shows small pa.l.i.'hes of .stunted and 

somewhat fading plants. At the time of liarvesfc such plants boeome 
very conspicuous, as they coiitimie to stand erect while the rest of the 
crop becomes lodged, owing to the weight of the pars. 




HITSDlfED :i\()TKS ON' TNiTilW 1 X'SBGT^ 


The meal}' bug is fijuud iu all stages between tliC stalks and the leaf- 
sheauh and later on at harvest time is specially noticeable between tlie 
stalk of the earhead and the sheathing leaf or as in manv cases, where 
tlie eaihsati is siriotheTeu. a,round the fcrrbend wit.liin the lea f-slnrctb 
The mature female is elongate} more or less cylindriualj somewhat pur¬ 
plish and scantily covered with meal, rdaies 'v\o 3 re reared out and 
were delicate little objects of purplish colour. The adult female lays 
hundreds of small oval eggs. The active young larvtc which hatch out 
walk up the stem and insinuate themselves into the space between the 
young .stalk and the sheath and grow sucking tlie jilant-sap. Tlie places 
where tlie bugs leave been at work turn dai'k tirown iu colour. The 
normal growth of the earhead is cheeked. ITie grains do not develoji 
properly and if tliey do^ they are of an unhealthy dark brown colour. It 
Was leported tliat they tasted bitter and it jireseut m good gTaiu, they 
spoilt the flavour of the food, when cooked. 

Brought -was reported to favour the de\'ci.o|nnent ot‘ the disease. 
Certain Chalcid.s, a sjiecies of/S’cyffli/K-g and an Agromyzid By were 
■found attacking this mealy bug at Manganallur. 

Y. Kamaciianuha Eao. 


197. Tlirlps as a Paddy Pest, 

111 Bull. Bntom. BesearckjYol. W^VaLiij 4} pp. 353-855 (February 
1916)^ Air. C. B. Williams describes as new and figures an Indian 
Thiips under the name Thrijos [Bagnal-Ua) (jrgzcn. These specimens were 
obtained on very young paddy at Aladurantakamj S. India^ in Alary 
but the sjiecies also occurs at Coimbatore in August and is probably more 
widely distributed. It usualiy attacks quite young seedlings and may 
do considerable damage, the affected plants turning yellowisly as if 
scorched. 

As regards control measures, in the case of irrigated paddy (whicl.i 
seems to be most often attacked) a little kerosine oil may be run into 
the seed-bed with the irrigation stream, to form a slight him on the 
water-surface, and the plants then dipped i,inder this by dragging a .ro]j(. 
or bamboo across the bed. 

T. BaINBUIGGB FLBTCEkii. 
198. Paddy Tlrrips, 

In different parts of the Madra.s Ti-e.side.ucy young paddy—chiefly the 
seedlings in broadcasted fields—•suffers f.!-om the attacks of ThnitH 
{Bdgnallia) orjjzce, Williams. It was found doing some .serious damage 
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SOME SOUTH INDIAN COCCIDS OF ECONOMIC 
IMPORTANCE. («) 

BY 

T. V. Ramakeisuka Ayyab, B.A„ F.E.S., F.Z.S., 

Ag. Government Entcanolc^iet, Madras. 
Agricultaral College and Research Institute, Coimbatore. 


The economic importance of Coccidse (scale insect® and mealy 
bugs^ needs no special mention—especiaily in tropical countries. 
Though this is well known in tropical America, Australia and 
South Africa, the fact is not so well realised in In^a. The ciwises 
that contribute to this paucity of our knowledge regarding Ibis 
group of insects are many. In the first place these insects have a 
partiality for fruit trees, garden shruhs, and hot house plants, and 
in India there is hardly anything compared to the extensive fruit 
cultivation and horticulture found in those countries. Except on 
the hill ranges where some attempt is nowadays being made to 
grow fimits, and around* some big cities where nursery men ply 
fiieir trade, there is nothing worth the name of fruit culture any¬ 
where in the plains; this is specially the case in South India. 
Secondly, though several species of Coccads are found in India, 
except in a few caises damage to the ordinary cultivated crops by 
these insects is very little, compared to others like beetles and 
caterpillars with whicb agricultuiisfcs are more familial'. 

But nowadays, however, there is a tendency and desire on the 
part of both Em'opean settlers and Indian landlords in dlfierent 
parts of India to take to gardening and fruit culture in addition to 
the time-honoured custom of growing only the staple food and 
industrial crops. To these prospective gs^eners and orchardifits a 
knowledge of the Coccids of the country—especially of those forms 
which are of some economic importance—will, 1 believe, be of 
some use and it is chiefly with this idea of contributing a little in 
this direction that this pajier is read. 

In the course of a systematic study of the species of this in¬ 
teresting group of insects found in South India, I have had 
chances of noting some forms which, judging from their present 
status, bid fair to play some prominent ps^ as inseebB of economic 
importance in course of time. At present most of the species are 
foimd confined to varions wild trees and shrubs, and some of the 
well-known fruit pests of the group so far known in the country 
have not as yet spread sufficientTy to attract any seiious i^ntion. 

(a). This ie a i^per which was read at the Indian Bdeace €^ngTes&'ljahoei& in 
Jaimaij 1916. 
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But as tlie area under fruit is increasing gradually and forests are 
cleared for cultivation^ several of these forms inight> under favourable 
circumstances, transfer their activities not only to fruit trees and 
garden plants but even to food and industiial crops grown in the 
fields. Nor do the chances for wider dbtribution stop Uiere; nursery 
men and fruit vendors have begim to import fruit and nursery 
stock from foreign countries and this will be another important 
medium for the importation of some of the well-known scale pests 
from abroad. In tl^ manner Ooocids have good opportunitiea of 
coming into more prominence in the future. 

I have in this paper attempted to list those forms which have 
30 far been noted to be of some economic importance and a few 
which show promise of playing the role of pests in due course. So 
far I have noted about 120 species of Coocids inhabiting South 
India and of these I have selected the foDowing SS which are of 
economic importance and therefore deserve some attention. 

Famiuy—COCCII> d!l, 

Sub-family— lu aspik>:, 

1. Chicnaspis v&is. Green.** 

Found on Man^o in Bangalore, Coimbatore and at the foot of the 
NilgirU. The fem^e scales are white and more or leea transparent and oval 
in shape, the male pupaiia are email and anowy white. The insect is found 
in ooloniee on the foliage and infested leaves torn unto a pale eiekly 
yellowish colour. It is not at present a very serious pest but it is not 
unlikely to be so. The dlteruate food plants on which this insect has been 
noted are Vitis Itmceotario, Etescu/ntts lat^otia and occasionally Lorunthttg, 
Mr. Green who has studied the imMcty in Ceylon says ** should the grape 
vine be ever oulidvated largely in Ceylon, this insect might prove a rather 
BOtious i>est.” The remark applies equally to South India. 

2. DiaapiS echinocaeti —Boiiche.* 

This is the pnekly pear scaJe. Found in Coimbatore and other localities. 
The small pale whitish brown oval scales are fmind in patches on the 
prickly pear. The colonies are especially numerous near the branches of 
thorns and flower buds. During the summer months the ins^t multiplies 
enormously and considerably chocks the vigorous growth of this undesirable 
weed, hut it has not begun to play a very importtvnt role as a natural enemy 
of the prickly pear. 


3. Hemich%o9)a8pia €tapidMlrcBf Sign.* 

This insect has been noted on a variety of plant® till now. On pepper 
leaves and berries in Malabar, on Ceara rubber leaves on the Nilgiris, on 
Citrus leaves in Godavari, on Jak leaves in Mysore, on Fious leavos in 
Coimbatore and Cocoanut leaves in Malabar. The female puparitim has an 
irregular elongated shape pointed at one end and more or less dilated at the 
posterior end. Has a pale brown colour. Tlie male puparia are small, narrow, 
and clear white in colour. It is curious that in certain cases males predo¬ 
minate and in others only female soalcs are found* 

• Notk. —Alltae species with aa asterisk wereoaiued by Mr. E. E. Green. 
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Tbb iruseot ib important from an economic point of view bb it has been 
noted on a variety of plant* in different placet and in some causing an ap¬ 
preciable amount of damage. Ha* been noted to cause severe damage 
to young arecapalma. 

4. Meimchwimspis Mask.* 

This insect resembles * H. aspidistrie' very closely. The male BtsaleB are 
iurranged on the leaves in definite groups and are often found far more 
numerous thau the female scales. Found on pomegranate leaveB—Coimba^ 
tore and Tea in Assam. In Assam it is often found to be senons especially 
on young tea bushes. It is likely that the insect is present in the tea 
districts of South India also. 

o. AipiMtAns desfrudw. Sign.* 

Found on cocsoannt leaves all along the West Coast, m Tinnevelly and in 
Coimbatore. The transparent yellowish vdiite oval scales are found in large 
patobes on fronds that are badly infested. In some plac^ some appreci¬ 
able damage Is done by this insect. The efifeot of the infestation consists 
in the leaves getting faded and shrivelled lap and the colour turns to a 
sickly pale yellowish white. The insect has also been noted on pepper, 
Para rubber, Lorantkm^ etc. 

6. AapiMotm camtlUee, Sign.* 

This is the well knowm * yellow bark louse ’ of tea. The scales are oval 
and have a pale yellow colour ; they resemble small oyster shells over- 
lapjnng one another. Noted on elm in Ootacamund. Also recorded on 
CrevtUea, Cinchona, and A/ichrila in Ceylon, This is often a bad pest of 
young tea on the Nilgiris; in these cases the upper shoots are covered over 
by the scales and killed outright. The scales can be easily made out on 
infested plants due to their fx>n8picuous appearance. 

7. Aspidiotus {ChrysompfuxluA} mirpMiif Mask.* 

This is the cUms red scale of American states, but it has not yet become 
so serious a pest in India. Has been found on Rose bushes, Malalmr, and 
on Jasmine leaves, Godavari District, I have not yet found it on cittus in 
South India. It has been recorded on Agave^ Pomelo and Orange plants in 
Ceylon This is evidently one d those insects regarding which orange cul¬ 
tivators may be warned. On rose buihes it is found very bad, killing shoots, 
stem and leaves of inf^tod plants. The circular greyish brown transparent 
scales cover the shoots and foliage in masses. 

8. A»pidio(t(3 JiciLSt Ashmead.* 

This is another well known insect and has an equally wide distribntton. 
The small more or leas conical purplish scbIoh are often found crowded 
together on citrus leaves. Noted on Ficus in Anantapur Man{;o in Coim¬ 
batore, Citrus in Malabar and Nilgiris and on Pandanus in Cochin. This 
has not been found to be so bad as * A. aunmtii.* 

9. Mf/tilaspis ptperist Gheen.* 

This is the only species of the genus of mussel scales that has been found 
to be a pest so far. It is noted on black pepper infesting the tender vines 
and the foliage in North Malabar and Wynaad. In some plantations in 
Wynaad and Travancore severe damage has been recorded. An infested 
vine cannot easily be made out as the colour and general appearance of the 
scales resemble the corrugated surface of the vine. 
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Sub-family —Lboa-NIIk^. 

10, Eubnuutfia pswltlt Maak.^ 

This is one of the moei important of Coccid posts at present known in 
South India. It is popularly known as the * Guava mealy scale." Though 
it ia very often found bad on the guava plant it has be*jn noted to do 
damat^c to a variety of others the chief of th@tn being coffee, tea, mango, 
Cifrtt/’and Morinda. The young and fairly mature scales are bright green 
in colour more or less resemblitig the green bug of coffee, but the mature 
female throws out a white ovisac and this is found in nnmbers on badly 
infested plants. A black mould also forms in course of time a^ gives 
a oompletely blighted appearance to the plants ^ affected. It is found 
throughout South India especially in the hill plantations. 


11. i"Bltnnoria«»aa:*ma, Green.* 

This is also a destructive species ahnost chiefly confined te the Margossa 
(mm) tree and found in most parts of Sooth India chiefly in and around 
Coimbatore, Almost throughout the year the pest can be found on trees 
in varying numbera. A badly infested tree shows all the stages of the 
pest in numbers ; the male puparia arc small and white and cover the whole 
surface the plant, leaves, shoots and stem. The adult females are pale 
brown leathery objects generally found attached to the tender shoote and 
stems ; when about to oviposit they spread themselves to the l^ves and 
branches and deposit the long curved ovisac so conspicuoiMly Bmn on 
infested planU. The adult males are tiny delicate two winged creatures 
with a pair of long processes at the tail end. A small lady bird b^tle 
is also found predacious on this scale. The common bWk ant Cwm- 
ponotus compressed visits the scale in coloniee, and nests of this ant are 
found undemeath these trees. The insects throw out so much section 
that the ground below becomes completely wet and the foliage of the l^r 
branches becomes covered with black soot ^ving the clmracteri^c 
blighted look. There is every likelihood of this insect spreading to o^r 
plants and trees also. Recently mulberry plants we^ found attacked in 
Coimbatore. Thu insect was first described by Green from Javanese speci¬ 
mens collected on Erythrivet iltiAospcrwa, 


12. Ihdvinaria Green,* 

TWs species is in structure and habits very similar to the p^eding 
species. I have noted tins pretty had on the Portia tree 
populnea) which is a very common avenue tree along the coast roads 
of teeGodaveci district near Cbcanada, Connga, etc. The long, curved 
ovisacs are very big and prominent and found in masses on the leaves and 
shoots. This was first d^ribed from Ceylon on the same plant and has not 
been recorded! from India till now, 


13. Crcoplastes a^iniformis. Green.* 

This nrettv looking reddish brown waxy scale is found on a uumber of 
plants *md though it has not yet assnmefl the rote of a pest there are signs 
that it might prove a destructive spocies. Found <m Ckic^nut leaves 
(Coimbatore aud^ Malabar), Mango leaves (Coiml^tore), on Canna leaves 
(Samalkota, Godavari), tm Ficus (Anantapim) and on leav^ 

rSouth Canara). The scale is often found m large colons aloi^ the 
unfolded inner surface of the cocoanut leaves m^la^r. Ctaop^um 

it was found doing some appreciable damage. The octagonal arrangement 
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of the spherical waxy test into plates gives this insect an ornamental 
appearance. It is recorded on LoTO/ftthits in Poona. 

14. C&rc^lastodes eajam^ Mark.* 

Found on Rod gram all over South India, It is also found doing some 
damage to the main vines of * Dc^iclios IaWa5, * to shoots of Zizy^^vus 
and the sacred * thulsi * plant The scales are sniall and 

oval and covered with white glassy tests of wax. Big patches of these are 
found on Red gram and lahlab stems. A species of * * moth is 

found predacious on this insect. This insect was first described by MaskeU 
under the name of *Erio<Mio% C3?a»i,* from specimens collected at 
Madras on Red gram in 1891. 

16. Leeanium nigrum, Keit.* 

This is popularly known as * the black scale ^ and has a world-wide dis¬ 
tribution. The scales are of a dark shining brown colour and have an 
irregularly oval shape with the dorsal surface strongly convex. The scales 
cover the shoots and leaves m numbers. In Coimbatore it has been noted 
on Cotton, j^ojndnea, HygrophUa spitu)&x. Sandalwood, garden 

crotons, and HUbizcns escuknlus. ^metimee it does considerable damage. 
Some of the Theepesia, avenue trees in parts of Mysore are bad with Ibis 
pest. Besides the above it has been noted on coffee, te^ rubber, etc., in 
different parts of India. It is badly paraeitised by a chaleid very often. 

16. Lecanlum hemiaphasrimm, Taig.* 

This is one of the two or three well known Coccid pests of South India— 

* the brown bug of coffee * and has been noted throughout the world on 
various food plants. Sometimes it is very bad on coffee in tine hill planta¬ 
tions. It alro infests tea, guava, cinchona and other plants. The scales 
are oval and hemispherical and have generally a tetldish brown colour. 

17. oleae, Bern.* 

A very convex paTple brown scale with pfominent ritlgea on the isutface. 
This is net so common as the tw'o previooely mentioned specie of ^^lecaniwn.* 
It is found on Tamarind fruits and stalks and on HyrgrojMla spmom (Coim¬ 
batore), on coffee (Coorg), and on and ThMpe&ia (in the BeUary 

District). This is the common ^olive scale’ of Buropean countries. 

18. Lecanmm vtride^ Green.* 

Among cocetd pests so far known in South India this insect appears to bo 
one of very great importance as a pest. It is popularly known as the * green 
bug’ of coffee and tea in the hill plantations of South India and a good 
deal is on record regarding this insect. Besides coffee and tea which it 
regularly infests it has been noted on and Catis^ (Coimbatore) and 

Guava, Citrus and Plumeria acidiJ6lia on the Nilgiris. It is often found 
together with the * browrn scale.’ 

19. HentiUcanktm imbneans. Green,* 

This scale is of a fairly big rize about across and has a rough circular 
shape. The dorsum is slightly convex. In colour the scale is dirty brown 
and in many cases very closely resembles the stem of the host plant. 
Noted on * Ja^ropJta and AUanthus exedea (Coimbatore) and 

Cedar (Shevaroys). it has been noted before on Ficus sp. and Bed cedar 
in Mysore } on these trees it is a pretty bad pest. Masses of the scale 
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and its young aie found completely t»)rermg the stem and shoots of the 
host plant and this gives a glistening white sj^earance to the stem, A 
black mould follows the attack and the tree suffers to an appreciable 
degree. It U pirobable that this insect might in course of time assnme the 
status of an important pest of some of our valuable trees. 

Sub-family-—DaoxYtoPHK .as. 

20. Dact^^opivs indtciti. Green*. 

This is the well known wild cochineal insect producing the beautiful 
purple dye. Though this is not commonly found I found it pretty 
abundant on the prickly pear plant in parts of the Godavari district. The 
soft mealy covered females are found crowded together on the surface of 
the prickly pear foliage, and the male puparia which are shining white 
small cocoon shaped objects are also found clustered near the them 
bunches. The insect seems to effectively destroy prichly pear of the species 
Opuntia moTiacaTiBia though my efforts to inoculate the same on the common 
South Indian species *OjdilenT did not meet xvith success. The dy© got out 
of this insect is a brilliant purple one. 

21. I*setidococcu3 cUri, Kisso. 

A well known mealy bug found throughout the world and doing serious 
damage to different plants in various countries. It has over foi% host 
plants. I foxind it bad on CJocoa plants grown in the Qovermnont gf^ens, 
Kallar (Nilglris). Large white patches of this bug were found covering the 
growing pods. It has been noted before on Coffee seedlings in Mysore 
and Coorg. 


22. Rsejidococcus virgalua** 

This is another mealy bug very commonly found in South India infesting 
a variety of garden plants such as croton^ tomato, Sesbaniat (in 

Cmmbatore), Cambodia cotton (in Booth Arcot), etc. 

23. Tseudococcus eacchari, CklL f 

Tills mealy bug is found infesting the inner surface of the leaf sheaths 
of the growing paddy plant Bometimes this does considerable damage 
to paddy in parts of Trichinopoly and Tanjore. It is known as the 
*choorai' disease on paddy. Infested fields show isolated patches of 
plants drying up. 

24. Fseudocoeexts corjpnhfUus, Green. (MS name only.)* 

Tins is another destractiv© mealy bug which produces large masses of 
white mealy matter. Noted on Jak (in Malabar), On citms shoots and 
fruits (in Godavari District), and on Cotton plants (Coimbatore). The 
shoots and fruits of the host plants are covered over with thick masses of 
the white mealy matter under which the bugs live. In Malabar the red ant 
OecophyUa visits the colonies of tlie bug on Jak. Not recorded before from 
India and no description of the species has yet been published, 

26. Fhenacoccus tnsolHuSt Green.* 

A mealy bug found doing damage to Brinjal plants all over Bouth India. 
Generally found appearing on plants which are fairly old and have been in 
the field for a pretty long time. A ttacked plants show the leaves covered 


f Named by Prof. Newstead. 
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over by white patches, contammg colonies o£ this mealy bug. It has not 
been fountl tf» attack any other cultivateil plant so far; but it is pretty 
batl on brinjal. Kecorded before on Sida G&rdifolm in North Intlia. 

26. Phenacoccus tceryoidM, Green.* 

A mealy bug fonud infesting citrus shoots (in Godavari), mango fruits and 
stalks (in Viziagapatam), and on shoots of Od/hio, odictr tree in Cmmbatore, 
Noted before on BomvtMia^ Ca^^aH« and ma^o elsewhere. This is also a 
somewhat destructive species fonud in white tixassee on the shoots and 
fmits of the host plants. 


27. Rip&raia mcchari. Green.* 

This is an important mealy bug pest of sugsrcane and often does serious 
damage. Tim orange colom^ bugs are found clustered at the nodes of 
lower regicms of the CTowing sugarcane plant which are covered over by 
the old leaf sheaths. %ie bugs are covered over with white powdei^ matter. 
F<xind on certain varieties of cane on the Coimbatore farm. 

Sub-family—AsiKKOtBCAiniN-v:. 

28. AnomaJocoecus indlcua sp. new. Green.* 

This is a serious specific pest of Acada etrabica (Babul) in the CJoimba- 
tore district. The female scales are pale white in colour and spherical 
in shape. Young trees suffer badly from this pest and badly infested 
treee show the white scales in numbers on every portion of ite stem, 
branches and shoots. A moth * EttMemma ectttda * is found predacious on 
tlie scale and among the scales on the branches can be found the cocoons 
of this caterpillar which appear as dark brown sphericsd shell like objects 
bigger than the scales. Large colonies of the black ant Cawponolns com- 
preasits are found nesting at the foot of the trees and visiting the infestwl 
branches frerjuontly. The insect is a species new to science, 

29. Ccrocoecus hibtscif Oreen.f 

The scales of this species are spherical and is often found in yellowish 
or greyish brown masses on the shoots of cotton in different places. Not a 
serious pest. Noted on cotton in Vizag, Godaveri, Coimbatore and Tinne- 
velly districts. First described by Green in Vol. 11 of the memoirs of the 
Department of Agriculture, India, p. 19 (1906). 

TACHARDIINvK. 

30. Tachardia lacca, Kerr.J 

This is the lac lusect and produces the waxy secretion which fcHnns the 
chief constituent of the shellac of commerce. This insect, therefore, is a 
useful one. Lac cultivation thou^ well kno#n in the Central Provinces 
and Bengal is not carried on anywhere in South India although there is no 
dmibt that it can be successfully carried on in these parts also. In the 
wild condition I have found encnistatkinB of this insect on Mango (Sa<li- 
apet), Dcdbergiet lancedaria (Walayar forests), and on the Kain tree (in 
Coimbatore). It has been noted on a species of Shcrm in Mysore and 


t Named by Prof. Newsfe^l. 

t The lac found on Dalbenrla w^aa determined as ‘ T. fuccu, by Mr. 

fireen. One species 1 found on ‘ Thespejiia ’ in Cnddappsh has been determined by 
Mr. Green as * T. lobato^ Gr,* 
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other places of South India. In Korthtm India of course it is found and 
cultivated on a variety of trees such as Kusum, Palae, Acacia, Ficv^, 
Zixyphtts, Red gram, etc. 

Sub-family—M onophieuix.i:. 

31. Monophletma tamarindtis, Green.** 

This species of Monophlebus is noted infesting garden crotons m the 
Godavari District. The adult insects are stout and muscular and covered 
o^'er wi^ a white powdery bloom; Giey are able to move about. 

There are other species of Monophlebus recorded to do damage to 
mango, ficus, and other trees in Xorth India. 

32. WaJLeriana cinerea, Green , 

The individuals of this genus are pretty la^e in size and have nume¬ 
rous W'axy wart like projections from the body stnrface. I found this 
species bad on Lawsovia aiba and Saudal-urood tree in South Malabar. 
The infested shoots which ate covered with numerous individuals of this 
insect become i>ale and coventnl over with a sooty mould. I have recently 
noted this pretty bad on Thesipesm popiilnea in (Jiuinbabux- The branches 
covered by tlie scalers turn sooty black and sicldy. 

33. Icert/a acgyptiacctf Dougl. 

This is one of the common mealy bugs found on all sorts of ornamentol 
plants in gardens. The adult insects are covered w'ith white waxy material 
and there are processes of the same material at the sides of the body ; 
they move about slowly on the plant surface* and are often found in colo¬ 
nies on the tender parts of the host plants. Has been noted also on Bread 
fruit tree ArtoCM^pus incisa ( S«aitli Malabar) ou Jak (Xilgiris), and on 
Ficits loaves ( Vizagapatam District). 
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of the conmion country almond tree [Terminalia oatappa) in South India 
Oocasjoriallv hcswever it lias lienn noted on i-nanoT., T.asf, rippPTs.hm. 

•' ' ■ O ■■■.■-.-.■■.■. .. .u 

while at f;hittoor- in coniieetion with the mango hopper sprayiiig cam- 
pa,ign I came across this -vveevil in rathci: large numbers on mango trees. 
At this season of the year several trees put out fresh ,shoots and tender 
leave.s and it is this fresh gTowfcli that suffers from the attac.ks of the 
beetle. Almost every leaf showed tluj r'haracteristic twisted knot •wliiidi 
in several cases contained a fresh laid egg. Several adnlt beetles were 
also .found reeding’ on the tender leaves. Afany of these knots were dry 
and showed holes, apparently tiiose tlirongh which thea,dnlthad emero-ed. 
i.lie insect can horvever he cluadred easily 'wdren it appears in tiie pest 
foi'jn by collecting the adults wiiich 1 found v'ery easjr early in the 
morning wdien they are found exposed in numbers. The leaf knots can 
also be picked and destroyed. 

(Figure annexed showing damage to mango leaves.) 


T. .Ramakrishna Ayyar. 

120. Note on the egg-Iayiisg habits of the Agathi weevil. 

{Alculr.'i Ijiihoy Id).) 

This insect feed.s on Agidhi (SeHlxnvin), Cluster Ijcans {(’^amopsix) 
and Indigo in Soutli India. On Agathi it lias often been noted as a 
serious pest in betel vine gardens where this j)lant is grown as a,standard 
for the vines. The following facts in connection with egg-laying of the 
insect noted in the course of the investigation of its life-history and 
habits may be interesting. 

Pour pairs of the weevils were kept in captivity and daily ob.serva- 
tions w’Cre made as to the egg-laying. Before depositing the eggs, the 
weevil first makes an incision into the tender sho'ots of Its foodjilant 
and into this excavation an egg is thrust in. Each egg is laid in a 
separate incision, though several eggs may be laid in the same stem or 
shoot. The eggs are thus safely deposited inside the plant tissue one after 
the other. 

The presence of an egg inside tlio succulent stem can be made out by 
experienced eyes from the peculiar small dirty dark brown spiots on the 
stem surface which denote the place where the puncture was made 
by the weevil. On close exiunination, this spot shows a slight depres¬ 
sion and the passage made by the weevil can be traced, 
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habits may be interesting. 

Pour pairs of the weevils were kept in captivity and daily ob.serva- 
tions w’Cre made as to the egg-laying. Before depositing the eggs, the 
weevil first makes an incision into the tender sho'ots of Its foodjilant 
and into this excavation an egg is thrust in. Each egg is laid in a 
separate incision, though several eggs may be laid in the same stem or 
shoot. The eggs are thus safely deposited inside the plant tissue one after 
the other. 

The presence of an egg inside tlio succulent stem can be made out by 
experienced eyes from the peculiar small dirty dark brown spiots on the 
stem surface which denote the place where the puncture was made 
by the weevil. On close exiunination, this spot shows a slight depres¬ 
sion and the passage made by the weevil can be traced, 
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It will be seen fi-om the above that the female in cage A laid in all 
85 eggs in the course of 4'^ days from the ]9tli September to the alst 
October. It died on the 1st November. That in B laid 47 eggs in ;10 

:d 
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U:iys fi'oin the 19th Seiitoii: 
tlio cage on tiie yth. Octobe 
a.lthono'li the teieale in 1) 


scr, and. dne to some mishap escaped from 
J.'iiose iji and C did not coutiiiiii. iong' 
ppearpd to he pi'etty orolifio having laid 20 


This habit of th.e insect in not depositing all its eggs at one tnue 
differsfru.m manj? other insects—esrieciall}' moth.s—which lay all their 
eggs at a time. To this featnre nnist ho attril.sutod tlie jiresence of the pest in 
the field in all its stages and at all seasons in tlie year. It also gives us 
some idea' of the number of progenv' the insect is capable of giving rise 
to_, at each generation. 

T. Ih ]i..A,jf,iKi;iSHXA Ayyai:. 


121 „ Early sta,ges of Ceiitliorrliy>acIsu.s portuSacae. 

Larvie of this weevil were fonnd inining leaves of purslane iForf i/- 
laea olerncea) at Pusa on 24th Septeintier 1909 and the following note.s 
on its early stages were made in tlie insectar}';— 

The egg is a])oiit (hr) mm. long'; slightly less than (h5 rnm. 
broad; oval, ends rounded, lirownish. yellow, the .surface smooth. It is 
thrust into a small hole gnawed by the female irai'ent in the tissue of a 
leaf of the foodplant, only one egg being deposited in each hole, although 
two or even three eggs may be placed in the same leaf. The hole, in 
wliich the egg is jilaced, is made a little oblicjuely. Eggs laid on i 0-11th 
October hatched on the morning’ of l oth October. When the young 
larva emerges it finds itself in the midst of tlie leaf tissue, on which it 
commences to feed, leaving entire the tvs o eyiidermal layers of the leaf . 

La-rra. The newly-hatched larva is about L mm. long’, cylindriea!, 
legless, pale browiiisli-yelhnv, head dark luovvnish ; the blaxkish intestvncl 
contents vusible through the skin. 

The full-grown larva is about i mm. lo.ng, cylindrical, legless, tin' 
body .soft, wrinkled and uniformly yellow ; head black, smaller'than p, 
thorax which bears a black, mediallyulividcd plate. The larva reimuns 
bent ventrallymn its natural attitude. It .mines the leaf of tlie foodplaut 
and, though legless, can progress ami, if food lieeojnes deficient, may leavi' 
the mine and enter another leaf. 

Fn^jation. When full-grown, the larva leaves its mine and progre.sce.s 
with a creeping movement down to the plant onto the soil, whercmi it. 
forms a rounded, thin-walled cocoon about 3 to .3-5 mm. in diameter. T im 
cocoon which is formed of agglutinated earth, is brittle, with its inner 
su.rface perfectly smooth ; externally it resembles a small fragmeiiT of 
earth. The larva pupates inside this cocoon. 
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oomparatively smaii, onO iarge Af/roiis or two Pi/i;U‘//ia larva' Kufficing 
as a rule, loit^ on iJ-o oUior jiandj iltc adult (fit; oi i.lie beetle is a long 
one, extending’ ovei' at least l^hree moottiS; frora MarcL to June, so that 
each individual beetle ends if*- Kfe with a. cou;3;lcriJ.da (l-si.ru.-iii,.;! 

of ca,ter])iliars to its credit. The eai’l}!- stages are as yet uukiiowiu 

PiiiSa Jnsectary (Oao’c^slip Kids'), 

146. The IlfeJxistory ati<l Iiabils of the Eye fly’*. Sipl-iuncKlma 

fanicola, De Mei|, 

Intfo(hi,ction. There are .several insects living- around us, witli, 
which we are very farniliar but about many of -wliich our knowledge is 
very limited. The insect under consideratien here, Kv., tlte Eye fly, m.a.y 
be quoted a.s an example. As a source of aisnoy-anee ivo are as irmch 
familiar witli the eye fly as we ai'e with the hou.se Hy, mosquito or the 
bed bug. But very little is' known or on record regarding' the 
bionomics of this insect, except that at certain months in the year it is 
found a veritable nuisa.nce to man. And it is only m very recent 
publications of entomology ev'en a mention of it is made. It is expected, 
therefore, that the following notes, of course witli many laeunai still to 
be tilled up, miglit add a little to our Ivnowledge, of this yexj familiar 
but little known insect. 

The insect* This troublesome fly is ;i very sniaJl shining black 
creature resembling the house fly in genmul slructnrc Iml, much .smallc)' 
in size than the latter, measuring only 1| mm. in icnglli (Fig. 27). 
It is shining black in colour, though on closer exainiiiation, (he eves and 
the tarsi of the legs a.ppear reddish brown. The two wings are tran.spa- 
rent and iridescent. The insect enjoys a vade dnstribution all over 
India. It is also found in Ceylon and Java. It has been found both 
along the scacoa.st and in fairly high elev'ations such a,,s Bamgaloi’C, 
Bellaiy, etc. 

Except during the cold months from November to February thi.s 
insect is found all through the year; but it i.s abundant during the 

* Siphonella-Microneunim-VinAsx, 

Xicrotieurwm f tinicola. do Meijere, 1905. 

SipJionella fwnicola. do Meij., 1905. 
lleferences. —Lefroy—liidiiui Insect Life, p. 627. 

Fletcliei'—Some Soutlt Jndiaii Insects, p. 355. 

Giistellani and Clialinevs- Manual of Tropical Medicine, p, 700. 
ffreen.— Moscpiitos and Kyc flics (SpoKa Zeylanico, Y, 18, 1908). 
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HabiiH of t/u- f^ect. As the very name of the insect indicates, the 
tire liahit et lieverr'v’ eJv.'e.t oiiv qnd etle-n -qi-fthne’ of: 


the eornors of the eves. lieing a minute oreatnre it ofteji get-s 
into one/s eyes and tiiis is frequently tliecase vitli children with nneleaii 
faces. It i.s felt as a veritahle niiisanco when one i.s engaged in (Intios 
demanding the close rsttention of tlie eyes snch as i-eading, ovriting, etc. 
The insect appears to liave a sjjceial liking’ foi’ the lachrymal secretion 
and perspiration. It gTeedily feeds on blood as is often seeij hy its 
settling’ on ra;-ior woiinds. The Jly is also found commonly’ feeding’ on 
open sores, scratclics and other \eonnds. In certain cases the eye lly 
appear.^ a worse nuisance th.ari the house flyu The latter very larely’ 
troubles our cyu's oi- settles on tlie face, except perhaps at times rvheii one 
is asleeqy and it is hardly’ ecer found in such places as libraries, 
iaboratorie.s, etc., av'ay from liou.ses. The eym fly on the other hand 
follows the man to such j)laces and interferes with hi.s ovork considerably’. 
Tills is very often felt on some of those still, warm day.s wh.en there is no 
breeze. A peculiar habit of this in.sect and one which might help us in 
destroying’ it is its cliaraideristic way' of swarming in numbers on slender 
hits of ropes and strings such, as those hanging from roofs, punkha-ropes, 
etc. The fly prefers old bits of fibre rope or cloth to fresh ones. Such 
aerial colonies are more commonly’ found under thatched roofs where 
iruinerous fibrous bits are found hanging. These sw’arms are always found 
away and protected from the winds. The fly has' also been found 
settling in numbers in drying up Nim leaves kept nndei' the roofs of 
houses. The fibrous hits hanging from sparrows^ nests in the roofs of 
houses also offei- a favourable place for these flies to congregate. Once what 
appeared a dark patch of paint on a rafter high up the roof of a house 
really’ happened to be a colony of eye flies—this appeared to be quite a 
departure fi'om the ordinaiy habit of settling on ropes, etc. On anotlier 
occasion I noticed the key of a maliogany microscope box kept in its hole 
being complct-eh’ covered with a colony’ of eye flies. Even a small area 
of the box surface around the key’ liole was found occupied by’ numerou.s 
flies. Stray individuals are not uncommonly’ found hovering about 
window panes. The fly’, as it hovers about, produces a low humming 
noise, wdiich, though annoying, is not as pronounced as that of its 
nocturnal cousin—the mosquito. 

]Afe-history. All attemjjts to discover the natui'al breeding’ haunts 
of the eye fly’ liave so far been unsuccessful. Every kind of availal)le 
rotting’ animal and vegetable matter w’as examined. Kitchen refuse, 
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The lelhiw'iiig tahulMv statement might give an idea of the diitercnt 
developinei'ital periods occupied hy stag-es in the Uiffereut roarings. 
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From the above it is evident that the life-history of the eye fl}" from 
eg'g' to imagxp in captivity at any rate, occupies from sixteen to twenty 
days. fVitli j-egard to the longevity of the adult hy under favourable 
conditions it might live for a week or more. Plies kept in cages fed ou 
sug'ar have lived ten and twelve days. 

Retuniing again to the breeding haunts of the insect it may oe stated 
that other .substances besides cow dung were also tried to get tire flies 
deposit eggs on. Among others were bits of mango fruit, liovse dung, 
rotting' liln-ons matter from trunks of palmyra tree, vegetable mould, soil 
from gutteies neai.' kitchens, etc. In none of these did the flies lay eggs 
in captivity. 

Some insects of this family — Oscinidai—a.re known to breed in plant 
tissue in different countries while a few are scavengers breeding on decay-- 
ing veg'etable tissue. One insect Oscinis theai^ is recorded as leaf nunei' 
on tea. in India. Williston^ speaks of the larvw of Siphuiicidina having 
been bred from the plant cifsimv,. 

Prom these facts it is quite possible that the natural breeding haunt.-, 
of the eye fly may be .some common plant or plants. Further investiga¬ 
tions will liave to show this to be so or not. 

The eye. flji as a criminal. Thei'e is a, good deal of cii'cumstantial 
evidence to bring tiie eye Jly under the category of disease-cari'yiug insects. 


^ See Indian Museum Notes. 

’ .See his North American Diptera, p, illO. 
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It is a coinxuoix biyiit iluring' the inontiis \\ liei: the Jiy is \^ery pi'Cvaiere 

to tlllCi t.ti nuiiiher !_‘X people su.j.j.ei’iiig‘ ti'Xiu. e'l O oonipiiie'Ab:), J Iji: .n;- 

especiallj so in children. The disease sore eyo very common during 
the summer months, ha-s been found tcj sj.u-efjd freely among school cluidj-en 
and the e \'0 lly is found visiting such eyes. 'I'iie cause of eye couiulaints 
is often attributed to eating too imuiy mangoes. Hut it has nut ’ret. 
deliniteiy lieen proved how far the eye fly p'ays the part of a cavj jci uf 
tlie disease germ. Plies similar lo our eye Jly, according to larioiis 
authorities, " a,re said to cause some eye disease in the southem states of 
America.. The eye fly is suspected by Casteilani ^ to he a carrier of tiio 
Koch-Weeks bacillus which is the cause of severe conjunctivitis. Purilier 
investigatiams in this direction by medical entomologists might reveal tlie 
true position of tlie eye fly as an offender. 

Control laeasnres. As in the ease of tlie house flies, niosqiiitos, etc:., 
the most effective and radical co-ntrol measure consists in tackling the 
breeding liamits of this insect, and so long as these remain a mj'stery \\'e 
have to content ourselves by resorting to other methods for the present 
As stated above, the habit of the insect of congregating in swarms on 
ropes, etc,, in many cases helps lus in destroying these colonies easiljy; 
with the help of a ivide-inouthed jar or a killing' bottle, several colonies 
can be trapjied and destroyed. Sucli swarms can also be Inirnt xvith a 
torch. I'liis is more successfully done ca.rly in f:h(.i inoj'uing or late in I lit; 
evening, ibiuschoid sanita.tion and |iei’.soual cleanlinoss also iua’p at\ay 
this pest to a. g'reat cxt.ent. Acimrdliig- to (’a.stelhuii the eye fly ob joci sto 
substanc-e.s like Odol. Mucah'ptus oil nil.ibed on tlie coat collar is said to 
keep away the lly from ho\’eriug about our lace. 

Until our knotviedge of the habits and life-histor}' of this inseci iis 
considerably advanced we shall have to rely upon such tempojaiy 
mea.sures of relief. 

It may be added in conclusion that there are still several impor¬ 
tant facts regarding this insect which are quite unknown and cs hicli 
require investigation. Among these are the following 

(i) The number of broods passed by the eye fly in the year. 

(ii) Whether the fly has a resting or hibernating peifod am! if 

so in what .stage, adult or pupa. 

(iii) Nmuhe!' of eggs laid by one fl}u 

(iv) The nocturnal enemies, if any, of thi.s insect. 

(v) The natural breeding haunts. 


’• See Kellogg, p. 850. Doaiie. 

" .diauual of Tropical 3Icdicinc, p. 700,, 
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147 A FruitJly in PiantainSo 

K. J). Eutoinoiogical Ay.sistaiit in JFirma^ lias sent ns 

some sj)t‘(‘imens of Chcciodac'u-s diversuis rearetl from plaiitaiii frnifcs at 
jMaiidala vg and writes as follows 

“ The frnitsj in i\diich 1 found the maggots of this fly, wei'e (juite 
sound from outside and not injured by any ajiimals, 
Ik'fore 1 came aci'oss this j)est^ L had [? heard] several 
times that the plantains were also attacked by maggots. 
I found the pest in a variety localh" known as “ yakaing’ 
It infci'ior vaj'iety of plantain, in the 

Avliolo hiuudi only live or six fruits were found infested, 
flettei- \"arieties of plantaiji arc also said to he attacked, but 
the pest does not appear to have spread to any appreciable 
extent like mango and peach flies. If the attacked fruits 
are peeled, small dark grey spots are found on the pulp, 
which indicate the presence of maggots working inside the 
pulp ’k 

I his is, I think, the first record of the occurrence of a Fruit-llv in 
plantains within onr limits. 

T. Tainbrigge Fletcher. 


148. A Fruit-fly attacking Bamboos. 

At J’usa in July and August a fairly high, proportion of young 
bamboo .shoots is found to be dead and drying up and, on examination, 
the majority of these dead shoot.s are found to cojitain a large number 
of pinkish-grey maggots of Stictas^ns ceratiiina, which eomsume the 
whole interior of the shoot, only the sheaths being left. So far as has 
been olxserved, the death of the shoots is due to the attack of these 
maggots. Attempts were made, by confining adult flies over the grow¬ 
ing shoots, to infect them artificially, but no positive infection could be 
obtained ; it is possible that these negative results -were due to the fact 
that the adult flies used for these experiments ivere all freshly emerged. 
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i "''o’ejciiv'e device Itk of Ellgitta sifircisSiitP 

Mif/?/M:i risreissns is a.bnndfpit at Coimbatore and the larvfe often 
oefonatie ynutu. treoK ur AiLun.Llu'as 6xnjii ui CJovenibcr aiicl Dcc-joiljcr. 
' fV iioL. iitii- fed, tiiey pu])ato on tiie stem, of fiiis ti-en^ flie pups, f'einy 
in a^i long" boat-shaped cocoon of grejns!) sdlc wbieli exactly iftatclio;.: the 
colour of the bark. These cocoons are oflsrn grouped in ma,sses on the 
stems, the iajTffi a])pareiitly' preferring to jiupate more or less gregan- 


ously. 

When, disturbed^ the enclosed pupa, is aijie to make a loud rattb.u,g 
sound ■'rdiieh. is eiddeutly of pT’otective \”.ilue and would proliably ser\ c; 
to daunt anj-' sniall vertebrate enemy a.ttacking the cocoon. On.exaini' 
nation of the pupa and. cocoon it is vseen that this sound is ]n'odnced !ij 
the irictiou produced liy rapid lubra.tion of the anal extremity of tiie 
pupa against, several strong longitudinal ridges of ,silk torvards the anal 
extremity of tlie cocoon, so p)Iaced tliat these ridges are oppHisite to and 
are acted on by a. series of short, longitudinal cliitiiious ridges on the 
dorsal surface of ttie anal .segment of tlic pipia. It will be noted from 
tlie figures g’u’eu liere that the tliivc posterior scgment.s of the pupiu lii-e 
crinsideralily reduced in size in comparison with the pi'cceding segments, 
and this reduction admits of a very considerable amount of lateial 
movement when the.se posterior segments are vibrated laterally, thus 
bringing tlie pujial ridges into strong contact wd.th the silken iridgcs ors 
the inne:r surface of the cocoon. 

T. BAI.JfBEIGG.B FlETCIIEK. 


%. new 


Achcea jamda {OpMum melicerfa), ^srhich. is often a seuions pest of 
castor all over’ South India, has so far been noted to feed conimonh' on 
castor, pomegranate and JEn^Aioriia pilulifera. It lia.s a,Iso been noted 
as feeding on Sapium sehifermn and tea in Dehra Dun (It/Aum 
3fusetm Wotrrs, Vol. Ill, 3, page 3). Very recently, however, 
Mr. Latham, the District Forest Otfioer of Salem, in fo.rwm.rding’ spe<‘ii.neiis 
of this insect ha.s remarked that he noted the la.rva feeding on Allr~:;in 
amara in October 1911 in the Salem District. I think there is no record 
of this foodplant and is fherefoT'e worth noting, 

T, V. llAMAKi!.i.surNri Ayy.4t;, 


167. Early stages of Rivula bioculaijs. 

Larvffi of Rivid'd hioeulalis, Mo., have lieen found at .Pnsa feeding on 
Panicum sp., but not hitherto in injurious numbers. The larwo are 
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In Septeiiil)er-()ci,!i|)iii‘ lant we Jiad a plagi'- eatsrpilkrs of the 
Noetnid TTvhla'n mif-m. (If, on tlie Agricultu.ral College PariTg Coimba- 

!)]:!?!} tnonl, V-.'C:". U1: :ir;f i, :,, '-i'- ■; 

nuuiher of, tinw!' young fi-eeH in \'a,rious jierfcK oi" the C;statc and inA one 
esea]H'd iroiii o, serious attack; aiul those plaiits tiiet shared in the 
damage, tliough to a H.miil]e.r oxtoit, were meffapotanicn, and 

/ itex ncgnudoy Ij. .flole in lu’,s intej'esting payr-''' on this insect (p. CSo, 
\^oI. X\', TioihJjav ■Joij,rnul) mentions i}eak. MiUinjitonia and 

J5ignoiuacef.e as .foodjrlants^ and lias not mentioned anything regairding 
/L., which is one of the Verbenaccio. This is ayiparentlv 
a,n alternate foodpiant of the pest iiot lecordecl till no\y; rognda.r hand-- 
piolring of the folded Ituives containing' the larva, asid spra^dng Avitli lead 
arsenate dieekcd the y)e.st. It may also be .stated hero that a mnnliei- 
of d'acliinid flies were reared out as yrarasites .[rom llpfilcen larva. I'his 
fact of the existtmee of a diyjterons natural enemy has not been iioted by 
Hole anrong the enemies he has mentioned in tlie above papej-. 

Ih V. It.^UAKiirsHXA Aowak, 

172. Early stages of Rhyiscolabs, acteus, 

A caterpillar of Jtir//NColaJju aet(ms was foiirKi at J.hisa o?) (itJi /Viigrtst 
11117 ea,ting h.iavcs o( /'////n//n.',v,s'n v'-ulhrl/n. ft sjnin up oji J lth and 
]>npaled on Idtli Angnsf and i.lirMiiotli cincrgiid on ;boi;h yXiignst. 

The tullgrown l;irva. is al)oiit h.b mm. iong when fiiliv" extended 
and about lU mm. broad across the abdoioinal region, cylindrical, 
tfie thoracic region ta,pei'ing anteriorly. The general colour is green, 
the sides with \s'liito markings amongst which are eight (one thoracic 
and seven abdoiuina,!) upwardly sloping broad white stripes which, in 
the case of those, on the abdominal segment.s, y)as6 over the sjjiraclos and 
at. t.heir ujiper ends (about the subdorsal region) are marked off as 
elongated tival syiots. A large subdorsal ocellus on the anterior yrart of 
the first abdominal .segment a.}i(l partially encroaching on to the meta- 
thorax. Caudal horn short, stoxit, reddish, with dowoi-cnrvod i,ip. 
Spiracles w'hiti.sh. 

Pupation takes j)!a.i-c in a, slight c.ocoon fonucil under a leaf by a 
larg'e-meshed silk mjtwork. Before yniy)ation the f.oknir ,ot the larva 
changes to grey with dtri'k, jaitclies, the oval s[H)ts luiaung pinkish oj' 
brick-reddish. Tlie jmpa, measui'es of) mm. in length from the upyyer 
yiart of the looy) of the y)i'oboscis to the tip of tin; anal extremity and 
46 Him, from head to tail, and is afiont 11 nrm. broad across tlie 
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J/oodpiii!//-i, .'\i .Fusa this insect tun; lieeii rotU'ud on I’anta-n.i- 

Murra^t/a i j-i!! irii, raL^tdtiiia ionjjil'oiis/, Axacla a 'ubica^ aniJ /ji-pjiik vA 
jn/jVjbLh. Ui ihcHc the last two a.rc probably tlie most oonuiioii 
foodplants’. 

i I’nsii, J,nsectarj. ( 'age-slips 0 ^ os. ‘Hiif an<i bob and uunuinuei's;(l 
vaye-sLpSj elated Ittli March IblO ami ITth Ma}-' 191-1.1 


174. A aew 


..oast. 


in lieoembej' last, a communication \\a.s rcccis'ed reo'ya-dimr daiiia<>'C 

' 0 ^ >.j 'J 

done to coooimt trees by some insects in soinc sea-side villages in the 
(.ochin State li'om the Superinficudent of AgTiciiIture of that Statu. 
l'’ollowing close on thi.s information a report was also received tliroiigb 
the local Itevenue oflicials from ccitain cultivators in the Ponnatn tahuj 
of the ]\lalabar I)i.stj’ict de.scribing a similar attack of a coc(.)nnt p>L.st. 
The localities iroin which these i-epioi’ts were i-eccived are so adjaceJit to 
each other that no doubt was entertained as to whether the pest \i as the 
same or not in both the palaces. Before samp)les of insect.s were received for 
examination, it was assumed from the information contained in the above 
reports regarding the nature of the damage done, that the piest iniglit be 
Parana lepidn,, ('ram., an insect previously noted as attacking coconut 
and |)alniy/'a trees, ddus presuinj)tion was also .strengthened by the fact 
that I'lira.sa. Irpula wa.s lomid doing .serious daiuage l,u coconut ti'ces 
in almost the sa.me, ioe.ality in (locluu eiglil. years a,,go. When, however, the 
specimens of insects were received, if. was found (,lud, <;be jiesi, under con¬ 
sideration wa,s quite a different one from the one jireviously noted, 
though both belong' to the same group and possess the sa,me habits. 

The early repjorts having come late, as usual, and as it was riot 
possible to visit the locality and make the necessary investigations, the 
work was postponed piending further reports. As expiected, a report of 
a second outbreak was received from the .same locality in tiie Ponnaui 
taliiq. The pilaoe was then visited, the local conditions were studied and 
some live material was brought to Coimhatore to follow the lifediistorv^ 
of the insect in capitivity. The following is a brief account of the 
investigations made so far in connection with this insect. 

Ptdribution. Previous histor// and ualv/re of damar/e. So far in 
South Malabar, tlie insect has not been found to en joy a wide rlistribu- 
tioii as a piest. It was found contiued to a suiall tract of land in the 
backwaters adjoining the sea coast and on both o(!<;a.siuns when we had 
reports of this pest, they were received from thi.s jiarticular ti-act-— 
Vadauapalle anisom in the Pomiani taluq. The local coconut cultiTaiors 
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appG^ir to ttiC )]iycct;j i,t- hii^. hoGo 3iot0U dunn.'j 'Drc\''iovis 4>.n 

tlie cocoinit, fcree^ 03:1 a v'eiy iuslgnifitJLnt scale, jii’oMing tlie leaf tips 
here and there^ but it was only dui’ing the last season when the insect 
. multiplied and assumed pest, proportions that, it attraetecl tlie serious atten¬ 
tion of the cultivators. Tlie lii-st. outbreak was noted in December 191..h 
and the second one followed in February; ami in botii these cases the 
infestation was in the same place. 

The injury done to the trees by the pest con.sistoil in the foliage being 
eaten up by hundreds of these small fleshy wormlike creatures. Nnmhers 
of them remain feeding gregariously on the green epiidcrmis of the leaves 
and in bad cases the cocoiiut fronds are actually skeletonized. It has 
been found that tlie maturer leaves are affected morC; while the tender 
portions do not suffer so much. The tree stem is imraune. As between 
old and young trees the latter appear to be more or less free; from attack. 
The effect of a bad attack on a tree is that the affected fronds dry up and 
drop dowii; and gradually the tree becomes very weak and suffers con¬ 
siderably in outturn. 

TAe pesi, its classification and description. The insert under con¬ 
sideration is a moth of the family Linnnaidida!. I.’he characteristic 
features of the members of this family are easily made out from the 
peculiar fleshy slug-like appearance of the larvie of the great majority 
of them. This feature has given them the popular name of “slug 
caterpillars^'’ and “gelatine grubs It is this iinniature stage of the 
insect—the slug caterpillar—that is directly responsible for the damage 
done to coconut trees. As it i.s difficult to correctly identify the insect 
from the larval stage^ except in very wmll-known ca.seS; adults were bred 
out in captivity from the few specimens received Avith the earlier reports. 
The Imperial Entomologist to whom specimens Avere forwarded 
identified the insect as Contheyla rotunda, Hmp. (Fig. dlu; li). The 
only preAuous record of this insect is by Sir George llampsoji in Lis 
pcaper on the Moths of India^ page 196; Yolume XVI of the Journal of 
the Bombay Natural History Society in the year 1905. It is there 
described as a new species and as found in Karwai; Noj-tli Kanara. 
The folloAving is his description of the moth : “Grey brown. Forewing 
Avith slight dark irroratioig a series of black points from costa beyond 
middle excui’Amd to vein siX; then becoming sub-terminal. HindAving 
slightly darker. Cilia of both AAungs yelloAA'ish at base. AVing expanse 
16 mm. in the male and 20 mm. in the female. 

Thus it Aviil he seen that this is the first record of the insect as a jKst. 

Life-history . Though the main points in the life-history of the insect 
have been noted; it Avas not possible to study the various jioints in detail 





; 4!//, 

Ing. 4i'a. Conthei/la rotunda, male moth i m!i^-ull!<’!l mul ii:ilui':i,l siye'' 
o „ female ' ' „ „ ' ^ 

of Conllieiita rolnuda modi (uatiiraT ami uiae^nitied) 
o 4:.o. Jlracomd parasite of Contheyla roluiida moth'(imfunil and magnified). 
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(luring the past season. The foilnwir.g points have been fi/llc.wed so 
far . 

Eaeli. parent insect is capable of laying from 50 to 170 eggs. 
OOiesc insects are minute spherical, flattisli objects resembl¬ 
ing scales and laid in groups on the leaf surface 
(big. 48). Each is about a millimetre across the }ioles 
and has a shining, transparent, colourless, jelly-like con¬ 
sistency. When tlie liatching time a.p 2 U'oacb.es tlie embryo 
inside tlie egg is seen through the transparent ogg shell. 
In about foin- days the egg hatches and the tiny larva f to 
1 mm. in length is soft and fleshy—quite characternStic of 
Limacodid larvEB. It is pale bi’own in colour rvitli a.number 
of greyish processes. These latter are disposed along the 
lateral edges of the body and along the median dorsal region. 
The head is kept concealed underneath the prothorax. The 
young larva feeds on the leaf by scraping the e])i(lermis. As 
the larva feeds and passes moults, it grows in size and the, 
processes become fleshy protuberances, each witii a ce5it!'al 
long sjiine with a circlet of shorter ones around. Tlie iarvui 
aj-e very slow moving in habit j they do not feel hapjiy wlu'n 
(hoy are mechanically transferred to fresh leaves in capiivii.y ; 
(I no to (,his iiiaii y o.l iJiom dic'd bc.bin; l■(‘a(•ilmg iiiatii rity. 
d’lio iull-lod lai'va when aliniitiii jiiijiai.c cuiisl.mci.s a small, 
bard, uvai, dil'f.y brown, slicl!-hkc (■(hsuhi abnid, 1 111111 . across 
and (hen cb.iiigcs iii(i) (III' •dirysalis inside (ho cocoon. .At 
tho end oj (,ho |)U|ia(.ion period ( lie inolJi oiucrges out of it. 

The male is sm.'ilb'r (han (he Ixuiiale tl.u.)iigh in other 

respects the difrerenccs are not so clear. A generation from 
egg to adult roiiglily lakes about a month and a half, 
l^umher oJ broods in the year. 'I'hat two reports were received from 
the same place, one following tlie ol.lier, ha,s clearly jirovmd that there are 
at least two generations passed by (ho pest in the year. One in 
December-January and the other in lAbruary-March. What the pest 
does during the rest of the year, how it pa.sses its life, whether it has a 
resting or hiberuating period, etc., are all point.s which remain to be in¬ 
vestigated. ■ 

Other host jilants. So far, no other jilant has yet been found on 

which the insect is found to breed. It i.s not unlikely that othe.r palms 

might serve as alternate foc'dplants. 

Natural enemies. Two liymenopterous parasites have been found to 
be prasitic on this insect. One is a dark stout built small Chalcid and 
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the otiier a blender deiicictt7--ij.i:'tni .rA 4’;-aeouid wasp. Tiicsc attack the 
larvw ;u!(l Jay eggs inside thed hodieSj ajid these gnibs liatcdjing out ot 
these eggs feed ou. the body tif the slug (;aterpillar and gradually kill the 


latter. In this way these wasj)s ])Iay' some ])art as natural enemies to 
this pest,, 

Cuntrolt li/.cosiu'ex. d'ho easiest and most practiciililo method of cheek" 
ing the pest is tlic one vdiicli the local cultivators pi'actise though it is 
doJie without any system. This consists in the ijiiiMiing oil' of the affect¬ 
ed, foliage. dThen the depredations of the insect are Jioted on a sinail 
scale early in the .season, tlie systematic metliod of cutting away the 
aff'ccted fronds and hurning thejn will prevent the multiplication of 
the pest during the next generation. aJid tlie jiest csn'll gTadually he 
checked. 


Sprayijig- with a stomach |ioison like lead arsenate was only found 
eliective in the case of young trees which are not very tall. 0.n the 
\v'hoIe spraying will be found impracticable against this pest which 
generally attacks old trees and the .fairly rijie foliage which are difltcnlt 
to operate satisI’actorily cvitli a spray pump. 

The pest can also be destroyed ^v]n!e in the cocoon stage, as these 
shell-like objects are clearly seen the attaclccd fronds, whicb can be 
easity cut and burnt. 

It might be possible to check the pest i.u other, and perhaps easier, 
ways when more is known of the insect. Tlie following impo.rtant 
points which still require investigation might give several clues to 
tackle the pest in the future :-•* 

fc) The exact number of broods in tlie year. 
iii) Other alternate foodpilants, if any. 

(cjf) Natural enemies other than those .noted a,lrea,cly , 
iii’’) Efihct of weather changes. 

[v) The habits of the adult insect ivluch might help us to gauge 
the facilities for the distributioii of the }»est. 

It is hoped that as opportunities offer, further investigations witli 
this insect will be jiushed on. The attached diagr;uu.s will give some 
idea of the different stages of the insect. 


T. V. ltAjl.4KK],.si!XA AyYAU. 

175. Breeding notes on Papilio polytes. 

A pair of Papilio pohjtes, Linn., “in cop was takoji on the 24th 
November 1915, resting on a twig of ToMalia aevleata, a .llutaceous plant 
in the vicinity'of thewvetlands of the Central Pann, Coimbatore. The ? 
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aiexis as a pect, 

J’ongamta r/lahra is a common Soiiih Indian i.rec^ jjejiig met with in 
lALLj.iijjuiSj oS jAcioiall y iji tlic Wj/iciiid tiacts oh the hXysovc i^hiitcan* J.hong’h 

St' )i'’1 'i' ui C't.'tMMiV i) i s>' m Is i 5 ) <’' vi M i"n.T iVVC ••'i'Ti'i.C i ri 

whic,!! tilt; Iroo is made use of : oil is extracted out of the seeds iriul the 
foiiage is used hirgely as green maanire for wet iands. Tliis tree iisis mit 
hoen suited to suffer from the attaiiks of any insect yse.st seriously. 'But 
i'eceutly (in Novemhev 1914) at the Coimbatore Agricultural Collegn 
Ihirm some young trees were found very badly attacked by the larv;c of 
the ijutteslly Varata. alexis, I'libi-. Though tliere are preruTus recoi'ds 
of this butterfly laiam feeding' on this plant—especially by ws’iters lilvO 
Davidson .Bell and Aitken in the Bomhay Journal —I do jiot think that 
suAd) serious attacks are common. Almost every leaf on tlie trees was 
folded up and contained a larva^ and badly' attacked trees wc-re actiiallv 
stripped of foliag’e and skeletonized. 

The larva., which is stout in build witli a spherical head separated 
from the trunk by a distinct constriction, appears more like the caterpillar 
of a moth, than that of a butterfly. Each larva folds the leaf, bringinu' 
the lateral halves of it together and constructing a sort of flattish tube. 
Fr um inside this structure it feeds on the leaf tissue. A full-groAvn eater- 
.ineasurcAs d).u mm. There is a good deal of variation in cuionr. 
The puj ):i is also fuimd insidi; (,li(^ (adic ; Cvmi Lius rescmidi's a nioili pupa, 
ft IS naked and smeared over witli a sca.iify' wlid.c |>o\\'d(ry' bludiu. d'lic 
body IS lixed by the tail-end; but in addition f,o (his tlnUA; is a, slcndtr 
silk loop enclosing the middle poj-tion of the irmik. d’he pupatioii pciitid 
lasts from 9 to 10 days. 

T. V. .R.AMAKiiTSHxrA Ayvas. 

178. Synonymy of Polyocha saccharella and Anerastia ablniell®. 

Polyocha saccharella; Ddgn. (i?. J-, XVI, 40.5, 1905), whose larva, 
bores in the roots and shoots of sugarcane, has already been shown to he 
identical with Polyocha degrressellii; Swinh., of the Fauna of India, 
Moths, \h)L 1 V, p. 03, which has been removed from the gciius Polyocha 
and is -referrod t.o a.s Papua deinessella in the Proceedings of the iecond 
Entomological Meeting (1917), p)p. 141, 145 and 182. In his recent 
“ Classification of the I'yralida^, subfamily Hypsotropinfc ” {Froc. Zool. 
Soc., 1918, 55-131) Mir George Hampson sinks Papua, Hag., ns a 
synonym of Emmalocera, Hag. [Nouv. Gen. p. 38 (1888) ; type lonco- 
cinctai], so that this insect now stands on our lists as .'Emmalocera- 
{Papua) (lepressella, Swiuh. {sacclarella, Ddgn.), 
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hana, from Ceylon in Moore's Jje/:ido 2 Jtera of Oeylon, Vol. III^ p. 503^ 
f- 9.08^ fif 8 (ISSTY Tf. n;j,s not liitherto been, reeorded from India 
but the Pvisa collertioii i^ontsiins a sjierimeii;, identified by Mi'. Meyrick 
and collected at Taiijore in diarcb 191o. 


188. Two PentatoBrsidfi swarifaiag on Pongamia glabra. 

In January last I came across .numbers of the tree Vongamia. glabra, 
pretty old trees, growing as a,venue trees on both sides of a trunk road 
in South Malabar literally covered—stem, trunks and shoots—with thou¬ 
sands of the Pentatomid bug Cyclopalta siccifoUa, d'Pestw., which has 
till now been noted on }]-i‘//thfina in pepper and betel-vine gardens 
on the West Coast. 

Very recently, a few days ago I found the same phenomenon, but 
in this case though tlie trcii was tlic same the bug happened to be the 
eommon ZudZaS Pentatomid. (Joploxomii cribraria, Pb. Every slioot and 
tender trunk was covered ii[> by myriads o.f this insect. I have also 
found this insect exhibiting' this habit on tieshania [Agatlif plants. 

T. V. Ramakeishna Ayvae. 


189. Occurrence i>f Octrophara montana its swarms. 

In July 1917 Mr. R. D. Anstead sent in some specimens of Ochrop- 
harci montana, Dist., which he liad received from Mr. C. H. Browne, 
Sallebile Estate, Kadnr District, Mysore State, who wrote as follows :— 
“ 1 am situated on the western, or monsoon, side of a big hill. Last 
Sunday (1st July) I climbed it, and on crossing the top I found the 
whole hill one mass of these insects, every tuft of grass held thousand.s, 
if not millions of them; as we walked along they rose in clouds. Even¬ 
tually I got into the top of my Telliemudloo coffee and from a short 
distance it appeared to have suffered from a cyclone, the shade trees 
{Grevillea robnsta) had their branches bent o?- broken and lying about 
all over the place. On getting near I found it was due to the leaves 
and bi'anehes being laden with these insects. When I tell you that 
branches thicker than my arm, which would have supported a man 
udthout breaking, were snapped off, you will form some idea of the 
nirmber there were hanging on to it. Tlie coffee was also covered but 
to a less degree. It was a most remarkable sight and I regret I had 
not a camera with me. You will notice that tliere were none on the 






5,!jrOT;i> 11K[f FOI'KS tKOlA"!' 17SmE';'’"S'i:; 
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5t!i to Gtli iM_:irc.h 

1 

21st Mar. 

34th Mis-r. 


Ditto 

19th to 20t!i Mar. 

2i!rd Mar. 

<s 

6th to 7th March 

21st to 33nd M.-ir. 

to 25th Mar. 

s 

...... 

21.th Mar. 

26tli to 27 Hi Mar. 

Died in net of fifth moult. 

1 

23rd to 34th Mar. 

25tli to 2Gt]i M;ir. 

i 



The amount of damage done by Merjacndur/, straimneiDH is not so 
great as in. the case of Calocoris. At the same time it must eoicsiderably 
hinder the proper ripening of tiie grain. No effective methods have 
yet been devised for destroying or checking' it, and with the exception of 
an Aearid found in one case badly infesting au adult female, no natural 
enemies have been found. 

Megamlim is found chiefly as a pest of rain-fed cholam which is 
harvested in Janiiary-February. It doe.s not appear in any numbers 
in the ii'iigated cholam grown under wells during the hot weather. 
It ha,s been found hiding in the central leaf whorl in young cholam and 
ciimhif, ;i,nd has also been observed on various other crops such as groundnut 
and gingelly. 

E. Ballard. 

192. A natural enemy of the mango hopper. 

Very recctd.ly wiiil(; in Bangalore I visited a few mango gardens in 
the city just to luivi.- n.n idea, of the extent of maug-o hopper attack this 
year. While ex-amining seme badly infested trees I came across uuinh(M's 
of the nymphs and atluli.s c.f ;i Ka'd uviid bug, a sj)ecies of .hi/wins (proljably 
I, heroii) I'abr.) (See A'. l'>. /., llh /nchola, 11, p. did) ; wai.ching a few of 
these for some time 1 found l.lic bug atlia,eking i.ln; .lassid and a.c(,ing as a 
predator. The nymphs are beautiridiy coloured it\ sli;rd<s7 of scirrlet blue 
black and white j the regions ()c.cu(ii(!d l) y (.In,: two i u(lini<:nt;u-y tegmina. 
showing' a conspicuous white multiplication m.i.rl,. 'I.'iiough tliis hug 
does not play a very prominent part as an ctlicit.'.id, uatin-aJ c-heck on such 
a serious pest as the mango hopper, it will be interesting to note which 
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193. Aleyrodidae on Citrus plants- 

Since listing’tile Indian species of Aleyrodidin (jNote US), some new 
species, found on Citruv jilants, liave been added in a paper entitled 
Aleyrodidie or White Flies attacking the (drange, wdth descriptions of 
three neiv species of economic iinportaiice ”, by A. L. Quaintance and A, 
C. Baker [Journ. Agnd. Res., YI, pp. 458-472, figs, and tabs.J. 

Alenrocaulhus citfsperdus, Q-- & ,B., u/as found at lAradeniya on an 
unlviiowur tree and ou (Jitre.s at Lahore and in Java. .It is probably 
widely distributed in India •' aud is regarded as of considerable economic 
importance. 

Ale'll/)'occindh-ii'S looiilienhi., Ashby, is common and widely distributed on 
orange in India and Ceylon and has also been found in tlie .Philippines 
and has been introduced into lairiaica, Cuba and the Bahamas. 

Ale'urocanthus spimferus, Quaint., was found on Cilnis in Java and 
j\Iacao. 

AwnirZufCi, Quaint., has been found on Citrus at Lahore 
and in Japan, also on Alov us at Lahore and on Fic-us at Perademya, and 
in Java on an unknown tree. 

Bemisia [/ifi’avdi., Kot., ivas found on an unknown tree at Lahore. It 
is abundant on Citf'us in Hanvaii, where it has pi'obably been introduced. 

Rialenrodes cltri, Aslmi., is widely distributed in India, Ceylon, 
China, Japan, etc., and has been introduced into Florida, Illinois and. 
California. 

Rtodeuvodjes c,itnjoVii^ l^iorg'an, a noxious species in. the Southern 
United States, has not yet been noted in India or Ceylon, but is considered 
to be almost surely oriental. 

A later “ Contribution to our knowdedge of the AVhite Flies of the 
Subfamily Aleyrodime (xYeyrodid®)''-’ has also been published in Proc. JJ. 
S. Rat. Mus., IFasJdngton, Vol. LI, pp, •3.3.5-445, 46 ta.bs., and niaj' 
contain further information on Indian species but copies of this paper 
have not yet come to hand, 

'J'. Ba-Inbiugge Fletcu.ki;. 







*-! i 


194. Woics 


^mrecor* 


'su‘ 


icS 




At tliiJ iiij.l 


I sfi^sioTi. o:(: the India::). Science Cougiess held 

jfdjjiyi rJ-Ji iDOIXlvi OOclul.i jLii IjclJ 1, ^JvlCCKi'hi OX 


JliCOiiOii 51(’ 
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studies w'itli this 
and e[ tliu 127 


i.i:>L;Ohi- oOlj.j.e 


‘li, i'VOiij. OliCiV . 1 LO(.) 0 . iiu.hi 


■soaie i.uipo:i'taJice ihoni an economic point of vie^vc, .M v 
group of insects wa.s contiinied during- the iiast year, 
species wdrich i hare so tar been, able to verify deiinitelv' 


Old, ol iny collected, mateiialj 11 appear to be spw-ies cpiite new to .scieuce 
and the rest are those, which though .not .Slew to science, liave not been 
.recorded iroiu Iiuiia till I. found them.. .In a.li 5C species arc noted in 
this paper. 


.1 liave in this paper attempted to list these forms adding jnst vdiat 
little notes I have on each. The paper is necessarily incomplete, as new 
and unrecorded forms are still being- found. It is, liowever, submitted 
solely Vv'itb. the idea of getting into touch witli other workers in tire same 
field, if aigy, inviting tlieir remarks and thus hel]) to bring up onr know¬ 
ledge of these little know.u i.usects to a more or less complete and up-to- 
date condition. I am indebted to Professor New'stead, F. R. S., and 


Mr. Id .M. (irreen, F.E.S., for kindly determining my material submitted 
to tliem. Tlui (lesiU'iptions of all the new species have not yet been 
published. Tliose of one or i.wo which have recently appeared have been 
inserted in this paper. 


i. illoHOjy/i-lei-m tamarhulns, Green. 

Lora,hi//. Sa,)noIk()tt;i, Godavari .District. Habitat. O.ii garden 
end,(ins (,1 micj. The adult a.sii-colmircd females are strongdy built and I" 
ni Icngtli ; (,hcv arc liimnl m niimbei'.s mi tiio tender shoots. 

P. U'alhi’i'iiiani Ntnvsl,. 

Locality. Bangalore (.)uno). ifahihiL A'Vild plant. Only one adult 
female got. A numt.ier of larv'se wore fouinl under Mui seal/.', 'riti.s 
species was first described by Professor Newstead in the Pyorredinya of 
the Zoological Society, 1900, from specimens collected in AlVica,. 

5. O'i'thezia insignis, Dough 

-locality. Bangalore (November). IlaUtat. On -hantaiia. These 
were found only on a few plants on which tlie insect was artificially 
reared ; the original specimens were a.<3eideuta]ly found on a coffee plan¬ 
tation in the Nilgiris. This is the vvrell-known Jjanta-yia bug' of CeyloJi 
and other couutrles. 
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4. Anovuilococcus indic/is, Cxre.yi. 

Locality. Coimbatore. HahUat. Acacia arabica (Babul tree), 
almost all tbrouo'ii the year. Youn»‘ trees wSien badl]^ infested suffer a 
good deal. I'he common black ant {Gamy»not as) visits the scales in 
numbers. Tlie adult insect is spherical and has :i pale whitish colour ; 
the young’ones are flattish and of a pale yelIowi.sh colour. A Noctuid 
caterpillar \JGubleinma- scitnla) is commonly found preying- on the scale. 

0 . Eriococcus araucaria, Mask. 

Ijocality. Tail .Bagh gardens. Bangalore, 3,000 feet. Habitat. On 
the shoots of a conifer ; found as a white mass ; badly infested shoots 
get a black sooty colour. 

6. Jjfiococcus layerstroiuuo!, ivuwana.. 

Locality. Courtallum, Tinnevelly District. IJalibat. On a species of 
1) alteryuh. 

7. Corococcus bryoidcH, Mask. 

Locality. Madras. Habitat. On Hibimus ru-^a-dncnsis. 

8. Asterolecaniv.m miliaris, var. long am, Green. 

Locality. Coimbatore. Habitat. On the leaves of ordinary bamboo, 
almost all through the year ; the scales are green and elongate. Does not 
produce any serious damage. Pirst described by Green from Ceylon. 

9. Fseiulococcus corymbatus. Green MS. 

Locality. Malabar, Coimbatore and Godavari districts. Habitat. 
On tender shoots of jak tree, on cotton and on Citrus plants. Colonies 
of this mealy bug cover the plant shoots in thick cottony masses. 
Numerous ants visit the colonies. 

10. Fseudococcus crotonds, Green, {uovi n-ud.) 

Locality. Coimbatore and Vizagapatam districts. 

Habitat. On shoots of AdenopJiyllum, on fruit stalks of pomegrauato 
and on stem and crevices in stem of the banyan ti-ee. 

11. Fhem-coccus ■maa-yifera, Green. 

Locality. Coimbatore and A'izagapatam. Habitat, On mange 
lea,ves and shoots of Ecliitis. 


SECOND XIITNPKRn 


/'Tn’KR xxjiTft.jT T'lfSEf;jrf‘' 


12. Iheniicocctix Ixiliavili^ Cireei! MS. 

Loedit);. (loimbaiore and South Kanara, Habitat. I found this 
form on maiigo ;uid on a wild plant. Tiio foilox'.nno- is the descriotion 
of this new Hrra \yy Ih'ofessoi Newsfcead ' 

“ hcniaia adi/it. Dorsum, in dried examjne, covered with a foiteu 
mass ol ^vllite secretion, com.pletelv obsciuirig' the segunentation : marg'iis 
with a conspicuous fringe of extremely loFig, white appendages, wiiich 
are shortest in front; those aidsing from the cejihallic margin about 
three times the lengtn of the felted dorsal aiea. Length, inclusive of the 
fringe, 10 nrra. 


“ Form after nraceration in potasli, slightly elongate ovate. Antemiie 
of nine segments, the articulation of the third and fourth less pj'onounced 
than the rest. Eyes small, but prominent. Legs slender, longer than 
the anteniije; tarsal digitules simple bristels ; those of the claw very 
long and dilated; two strong apical spines on all the tarsi, margin with 
a complete scries of inconspicuous spines tubercles, the spines .short and 
truncate; between them and .surrounding-them a number of large 
circular pores ; two or three long hairs accompany each of the abdominal, 
groups of spines. Anal lobes similar to the marginal ones. Anal ring 
with six haiivs. Integument with a few minute scattered spines and 
small circular pores, the latter mo.st numerous on the terminal abdominal 
segments. Length of macerated specimens, l'7-2'0 mm. 

“ Fe^nale, second stage. The marginal ajipeudagos .simihii- in their 
arrangement to those in Psen.dococcus {^.Ihictiiloplns) laingispinns, Targ., 
hut they are much longer ami avra.iiged radically : j)ostorior pair longest, 
horiu, after uiara'r.'itloii, tdoiigal.e, y\iitem>a‘ of .six or seven segments. 
iVla.i-ginal scries of spmose, tuherclcs not .so ckairiy deiuied .a.s in the adult. 
Integument with niimcroris minute spines; and there .are two or three 
veT}i- long hair-.s arising from near the anal sjjinoso loljes. 

“ Very Hire P. icergoules, Green. {Mem. Dept. Agr., India, II, page 
36), in having a conspicuous fringe of white filaments; hut in Green’s 
species the O has a fringe of short, stout, cionioal spines which exi.eml 
into broad clustei-s on the abdominal segments; whereas in I. f/rnciti.^ 
the spines are truncate and their arrangement similar to tho.se in P. 
insolit'iis, Green [i.e.], but in the latter .spiiie.s tuherGcs ai-e (irusent also 
on the dorsum. 


“■South. India, Coimbatore, on mango (LOlh Feb. 1!)14); South 
Canara District, on an unnamed plant (Septem 19111). (T. V. 

Rainalivishna per E. llallard.)^'’ 



<1'4 RTiifMmri 'i-ffTHJjUED S'OTES ON JiT.OTAN INSKfi'l'S 

IS. rhcmeocms ornatns, (xreen NiS, 

Locality/. Goui'talliirn, TInnevelly jJistn'ot. IivJntwL Oit '» \\4u! 
y,.g 0 ,.p,- /i, very beautiful delicate wbite iuseot fouTui in nnmbei '8 on 

tiid host plani, 

14. A/rdonina mdfdima, (ireen, 

LocalUii. Coimbatore. Habitat, hound attached to the iriuler- 
ground roots of grass [Cyn.odon sp.,)- 

15. Piilvinaria maxima^ Green. 

Locality. Coimbatore. Ealdat. Very common on Nini {Mehu) 
treesj doing often considerable damage to them. The leathery adults and 
the lono' white ovisacs are prominently seen in numbers on badly infested 
plants. Found recently on mulberry shrubs and cotton also. The 
species was first described by Green, from Javanese specimens found on 
Bnjthnna, in tlie IMovwlofjid’s MuMly Magazine, 1904. It promuses 
to become a pretty bad pest. 

16. Ltdvinaria thespesia, Green. 

Locality. Coringa, Godavari District, and Papanasam, Tanjore 
District. Ilabital. On the Portia tree {Tliespena popmlneat) . \T'ry 
similar to P. maxim,a, Gr., in almost all characters. Green desorihe<l 
the insect for the iirsttlme in Ceylon from specimens found on tlie same 
foodplant. 

17. Ingluia cJielonioidec, Green. 

LocaUty. Coimbatore. Habitat. On Larkimonia aculeata. Tlic 
insects are Table to be mistaken for the thorns of this plant unless care¬ 
fully examined. The adults are very pretty looking insects with the 
glassy conical test. First noted in Ceylon from a single example on 
\elov:iv,m. lanceolatum. I have recently sent good material of this to 
Mr. Green, rvho described it first. 

18. Jjeca.rmim hespendnm, L. 

LocaUty. Madilagam, South Malabar, and Mandapetta, Godavaii. 

Habitat. On coconut leaf and Citrus shoots. This is a well known, 
scale in the New JVorld and affects a variety of plants. Is perhaps an 
introduced form. 






SEGOK'D HTTN'DIKSB T'Tfi'rF;' OF' Sli 

.Z,9. Lecanvu D), li^ijj'alvni, Donglas. 

JAicahti/. M;i,lulapetta^ Goilavari District. HaJjitaL On stem of 
red graiH piants. Oreen ha:R noted tliis. on Acacia. Ailhizzia. I.ci'aidai: 
etc,, ill (’cvtci 

20. Jjecavi'im. fomniknAtncc. Green i\IS. 

LiH-alllf/. Kotliapetta., Godavari District. EahitaL On distal 
sliiinis of JA.cua henc/alensis. The scales have a- bhiisli black colour. 

21. Lecanmm .ngmfervm, Green. 

IncalUg. Golgonda (Vizagapataan District). EaHfat. On plan¬ 
tain leaf. .Ltrovious record from Ceylon. 

22, Jjecanium adcrsi, Newst. 

Ij<)caltt)j. Coimbatore. Hah,tat. On mango leaves. Profes.sor 
New.stead has very recently described thi.s for the first time from Africais 
.specimens on mango. The following is the description ■ 

“ 1cmale adult. Very fiat, irregularly ovate, and narrowmd in fi'ont. 
Colour varying from chocolate-brown to brownish buff. Anteiinu! of 
six or s.eveii segments; in the latter tbe fourth is much the longest; in 
some (examples the articulation of the third with the fourtli is very faintlr 
indicated or entirely absent. Legs long and slender, espiecially the 
.middle and hind pairs. Stigmatic clefts invaginated; stigmatic sj.unos 
stout, bluntly pointed and of varying lengths; there are from twentv to 
twenty-two of these organs. Marginal spines falciform and finely 
si'iTatcd on one .side. Anal lobes wfith the base exceedingly short, and 
(ilu; outer ('dge very long and strongly curved or arched. Anal cleft 
a.lmiit oiu'dilfh i.lic length of the body. Derm cells minute and very 
widely scpiiniiud ; Micre are, si.niilar organs grouped together just in front 
of flic anal orilic(.x 

“ .Length. fAT) -.bd) .mm, 

“Closely allied to liccauriam fiicrvc/ii/inn, (Iri.'cii, rrmn wliicii it diffets 
chiefly iu the multiplication of the sf igmatic sjiiiie.s,” 

23. Lecanmm iesacllatmn. Siun. 

Locality. Coimbatore (April), llalntat. On ( 'nlap/rylltuu leaves. 
The scales are reddish brown, flatfish and oval in shape, 

2d. Ijecanium acuiisuui'Uriy Creen. 

Locality. Coimbatore, llalntat. On coconut leaf a,ud xmiy rarely on 
mango leaf also, 
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25. Leeaniitm fldscrepans, (iri.;en.. 

Locality. Palacole, Godavari .District, Jairaary. liahcac. On 

l.-r-r o-?-romAa />■}" 

■y i.) ■J t-Jo J-i- -‘r ■ ■ - ■'••-- 


, 1 - , -r-v-.y-l r\-^ r> oi-rpnipq />!■ 

nianH’u jiea.L— Jic-u vnc-i. u 


26. Lccamwii opliioffh> (ircen. 

Localny. .Patti Koiida, Kurnool District.. 

Kabitut. On 'Diosyryro.'s cliloroxylon. 

9.7. Cldonasyis raricona^ Green, 

Locality. Sidapur, Coorg (May). Habitat. On pepper stem. 
The name of this species is changed hy Cooley to LIcnacaspis vancosa. 


28. CMomspis nilfjirica, (ireei). MS. 

Locality. Ootacamnnd, Nilgiris, 7,500 feet. ILaUtat. On Loranthv.^. 

29. Ckionaspi-s spiculata, Green MS. 

Locality. Chanthanathode, AVestern Ghats, 1,500 feet. 

Hahital. On bamboo leaves. 

30. CUonaspis acuniLnata-, Green. 

Locality. Coimbatore, Tinnevelly and A¥estern Ghats. 

Habitat. On tamarind leaves and Evodia. 


31. HinasyjL perm v ta n .v, (I reen. 

Locality. AA'estern Ghats, 800 feet. 

Habitat. On Evodia. 


32. Hia.spis -rosa, Douche. 

LocalUy. Bangalore (Alarch). Habitnt. On a wild plant and also 
on mango leaves. 

33. Biaspis mangiferm, G reen, 

Locality. Alanianda, AGzagapatam District. Habitat. On mango 
leaf. I am not quite sure whether this has Tiot Ijeen recorded before from 

India. 

34. EemicMonaspiis clracccnm, Cooley. 

Locality. Vadanapalle, South Malabar (October). Habitat. On 
areca palm. 



li! >; !)ii !•: I; notks OS iSihis'S iSSfici^s 9, 
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LosalUy. Counbfitore. llabUat, On wild indig’u, Preyioiisiy 

i ‘ ruTVs 

S€. Fiorinia- plana, Q-reen JtB. 

Jjiiealihp Coimliritoro and Tinnevellv Bini-) ict. Tlaiitat. On ieaves 
of Fltnodendron f/laucvni. d'lie infoated leaves present an aslrv eTpy 
appearance. 

P)7. Aspidiotns c-ydoniop (.Virost. 

Localiti/. Bang-alore and Coimbatore. Jlalidat. On shoot.s^ stem 
and fruits of g'rape, fig and pear plants. Very probably introduced with 
mir,sery stock from Australia. 

.55- A-^piMntnn famui-rinfhtH^ Green ^ViS. 

Lo('alit,j. Coimbatore, llahtat. On tamarind leaves and fruits. 
Very idosely allied to A. hedercB, Vail. Pound in company with A. 
orienl-iilia and TleirmAiionaa^pns minor, Mak. 

/).d. Anpid.iotnH psendocamellirv., Oreen MS. 

Jjocalitip Itfiige, Ib'Hary ni.st,rict (Octolior). IJahitai. On Capparh. 

40. •i.spiilhifitk i-fpinoplpjlli, Sign. 

Tocality. Nilgiris, iipbd rofl,, IhiJiilitl. (ie:ii':i i-iililua'and plantain 
leaves. 

4il. AsjiuVndiii< /rilnhilif.nni.'.i':. (Ir»'(m. 

Tmenllty. Vadanapalhg Soulili Malabar (Oitoher), and Coconada, 
Godavari (June). JTnhi/n/, t)u l.ioini nx'i'inea, AIrmv.sops filrnf/i, und 
mango. 

42, OdoiKixpnr princillnta, Greeil, 

Loc.al 'dy. Coimbatore. Ilahilnl. On node.s of bamboo covered oyei' 
by the liairs and scales of tlie ]>!a,ni. 

d-5. OdonnnpA simplex, Green. 

-Lecalilpi, Coimbatore. Hahdai. On bn.mlioo stem. 




c'-rrn'm 'fTr- kott'w ox iyi')i\y iSRECTf; 


4L Giininasps fcnn, Grefrr fvl S- 

Localiti/. Kollegaij Coimbatore 1/300 feet (May). Rahitat. On 
ieav'CM 'oi fSi'U^.o, ’i’iie uifos'joii iciMf'S aj/pcru" roiiga and pale, u'*.- 

scales appearing as patches of minute dots. 


‘io, Gj/mnaspis ramah'isJinm, ttreen M.S. 

LocoUty. Co\irtaUam, Tinuevelly district. Rahitat. On Eemiyyrosa 
leave.s. 

46. le/jide.safJies [Mytilaqns) mclm, Green .MS. 

J.ocality. Coinil’-atore. Habitat. On stem and shoots of Niin {M.elta) 
tree. 

47. Mytiliispis hschii^ Newst. 

Locality. Trivandrum. Habitat. On pepper leaf. 

4?>. Mytilaspi^ ret'ntsnu. Green MS. 

Locality. Dodabetta, Nilgiris, 8,000 feet (October). Habitat. On 
leaves of Litsea wliitiana. 


49. Mytilasjyis pallida, Green. 

Locality. Eamaehandrapur, Godavari .District (.Tannary). Rahitat. 
On guava leaf—very few found. 

60. Parlatoria protetos, Curtis, 

Locality. Bangalore, 3,000 feet, Rahitat. On orchid.s, Vanda and 
Bellatulnon. 

51. Parlatoria orientalis, Newstead MS. 

Ijocality. Coimbatore. Ilahitat. On a wild birsh. 

r'“£, Parlatoria many if era, Marlatt. 

Locality. Cocanada, Godavari District (January). Rahitat. Inner 
surface of palmyra leaf-sbeaths. 

53, I^arlatoria artocarpi, Green MS. 

Locality. Chandanathode, Wynaad, 1,500 feet. 

Habitat. On jak leaves. 



Sl^CONti TTITKliRKli SOT-KS OS IS‘!!'! '-S IKSECTS '-'fH 

l^irlafonu 'papdlom^ Gxeejs MS 

Locality. S. Malabar. 

liahiini. (Jn jak leal', 

55. I’ljTogy'iiiii.u.spis iniUca, GreeB. .MS. 

Locality. Quilon^ Travancore. Habital. (.)n leaves 0.1 Feleria 
iiuhca. 


66. Aonidia ieiLtaxulata, Green MS. 


Locality. Quilon, Travancore. 
indica. 


Ilajhitat. On leaves of Lateria- 
T. V,. Ramakrishka Ayyar. 


195. An unrecorded foodplant of Chionaspis vltis. 

While in camp at Kollegal^ Coimbatore District, in September ray 
attention was drawn to a few mango trees cxliibiting prominent white 
and pale yellowish patches on the leaves. Some of the leave.s were 
(a)mpI(d;eTy covered wnth this iJatch and were drying upy while others 
tlioiigli r(:i,aining the natural leaf colour had smaller patches o.u the 
sin'hi.cc. On (;Io.s(n- examination it was found to be an infestation of 
coloni(;.s of ;i. sp<,H:i<.;s of scale insect. Mr. E. E. Green, to whom 1 
forwarded sptMn'iiKcis, kindly identified the insect as Chionaspis vitis. 
Green. The inscit. Inis .so far been recorded only as attacking Fitis 
lanccolana and alin'd species, Lora/nthus sp. and Elccaynus laiifolia. 
Thu prosenc.c ol' tiie. |Hr;t on nuingo lias not been I'ecorded before. Tt is 
likely that, the pest may hceoiiio iin|ioi'i,a.iit. as I found several tretes in 
.bangalore also iule.sted with this scale. I|, is noi, iinlikel^'^ that the pest 
distributed itself from Loraiilkns which n; very eoniiuonly found .-i.s 
parasitic on mango trees. 

T, V. llAMAIvUnSUNA Avy'Ai:. 



In Tanjore and probably various other adjoining districts of the 
Madras Presidency, p)addy is subject to a specille di,sea,sc known in. 
Tamil as iSVairch The crop shows small pa.l.i.'hes of .stunted and 

somewhat fading plants. At the time of liarvesfc such plants boeome 
very conspicuous, as they coiitimie to stand erect while the rest of the 
crop becomes lodged, owing to the weight of the pars. 
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likely that, the pest may hceoiiio iin|ioi'i,a.iit. as I found several tretes in 
.bangalore also iule.sted with this scale. I|, is noi, iinlikel^'^ that the pest 
distributed itself from Loraiilkns which n; very eoniiuonly found .-i.s 
parasitic on mango trees. 

T, V. llAMAIvUnSUNA Avy'Ai:. 



In Tanjore and probably various other adjoining districts of the 
Madras Presidency, p)addy is subject to a specille di,sea,sc known in. 
Tamil as iSVairch The crop shows small pa.l.i.'hes of .stunted and 

somewhat fading plants. At the time of liarvesfc such plants boeome 
very conspicuous, as they coiitimie to stand erect while the rest of the 
crop becomes lodged, owing to the weight of the pars. 




HITSDlfED :i\()TKS ON' TNiTilW 1 X'SBGT^ 


The meal}' bug is fijuud iu all stages between tliC stalks and the leaf- 
sheauh and later on at harvest time is specially noticeable between tlie 
stalk of the earhead and the sheathing leaf or as in manv cases, where 
tlie eaihsati is siriotheTeu. a,round the fcrrbend wit.liin the lea f-slnrctb 
The mature female is elongate} more or less cylindriualj somewhat pur¬ 
plish and scantily covered with meal, rdaies 'v\o 3 re reared out and 
were delicate little objects of purplish colour. The adult female lays 
hundreds of small oval eggs. The active young larvtc which hatch out 
walk up the stem and insinuate themselves into the space between the 
young .stalk and the sheath and grow sucking tlie jilant-sap. Tlie places 
where tlie bugs leave been at work turn dai'k tirown iu colour. The 
normal growth of the earhead is cheeked. ITie grains do not develoji 
properly and if tliey do^ they are of an unhealthy dark brown colour. It 
Was leported tliat they tasted bitter and it jireseut m good gTaiu, they 
spoilt the flavour of the food, when cooked. 

Brought -was reported to favour the de\'ci.o|nnent ot‘ the disease. 
Certain Chalcid.s, a sjiecies of/S’cyffli/K-g and an Agromyzid By were 
■found attacking this mealy bug at Manganallur. 

Y. Kamaciianuha Eao. 


197. Tlirlps as a Paddy Pest, 

111 Bull. Bntom. BesearckjYol. W^VaLiij 4} pp. 353-855 (February 
1916)^ Air. C. B. Williams describes as new and figures an Indian 
Thiips under the name Thrijos [Bagnal-Ua) (jrgzcn. These specimens were 
obtained on very young paddy at Aladurantakamj S. India^ in Alary 
but the sjiecies also occurs at Coimbatore in August and is probably more 
widely distributed. It usualiy attacks quite young seedlings and may 
do considerable damage, the affected plants turning yellowisly as if 
scorched. 

As regards control measures, in the case of irrigated paddy (whicl.i 
seems to be most often attacked) a little kerosine oil may be run into 
the seed-bed with the irrigation stream, to form a slight him on the 
water-surface, and the plants then dipped i,inder this by dragging a .ro]j(. 
or bamboo across the bed. 

T. BaINBUIGGB FLBTCEkii. 
198. Paddy Tlrrips, 

In different parts of the Madra.s Ti-e.side.ucy young paddy—chiefly the 
seedlings in broadcasted fields—•suffers f.!-om the attacks of ThnitH 
{Bdgnallia) orjjzce, Williams. It was found doing some .serious damage 




SOME FOREIGN INSECT PESTS WHICH WE DO 
NOT WANT IN INDIA. 
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T. V. R.AMAKRISHNA AYYAR. 


B. A.,F.E,S.,F. Z.S., 


Acliuf/ Gow.rmicni Entamoloififil. Madras, 


'PiIE danger of introducing new insect pests of difl'erent kinds 
from foreign amn-ces is. nowadays, so well i-ecognized tliat in most 
advanced countries, especially wliere scientific agriculture lias made 
some progress, a sy.stem. of quai'autine is strictly imposed on ail 
articles of import wliicli are likely to Ijriiig sucli pests into tlio 
country. Suck State action would go a great way in cliecking the 
entry of alien insects, especially those which arc known to l)c 
l3ad in other countries, and which, if allowed entry, might 
become a regular menace to agriculture. Well-known examples of 
unconscious introduction of undesirable animals into iie\y lands are 
those of tlie vaPbit into Austs-alia. the mungoose into the West 
Indies, and the sparrow into the United States. Wlien this has been 
the Ciise even with higher animals much more are the chaiice-s 
favouralile to lower animals and especially insects. Witli their small 
size, their powei^s of rapid imiltiplication, and their varied habits, 
insects stand very good chances of; getting distributed from country 
to country. 

llecogniKina the above facts, the Government of India have 

C? V-' 

also moved in the matter recentlv. and have passed what is called 






travel and get entry into new regions. ' Maiiy/agricultoal. .pjodn . 

wlieii carried from one country to tlie otlier'for trade or other 
})uri)Oses, are likely to carry with or in them some of tire insect pests 
of the coimtry of origin unless noticed by.,the exporter and, 
destroyed in time. In many cases the insects are very minute or* 
contained inside agricultural products and thus escape easy detection. 
;\jid when once they gain entr)^ into some port of a country they 
have very good chances of finding their way into the interior. 

iJie commonest and most important of agricultural products 
in which insects thus travel are chiefly fresh vegetable products, 
such as bulbs, orchids, sugarcane, sweet potatoes, yams, fruits, 
.seeds, cuttings of. ornamental and other plants, moss, peat, tubers 
and nursery stock, of all kinds. Bulbs, orchids,, and valuable hot 
house and ornamental plants are often brought by travellers from 
one country to another as curiosities without in the least suspecting 
that they are in many cases bringing in undesirable • insect pets 
with their valuable luggage. It is true that orchids or ornamental 
plants and their insect pests are not going to affect the agriculture 
of the country.because these are not of. any direct economic import¬ 
ance. But what might happen in some cases is that some of the 
insects on these, introduced plmits might change their food-plaufc in 
tl.ie country of adoption, and if this new food-plant happens to be an 
important field crop, the danger to agriculture becomes quite evident, 
and this important contingency has always to .be borne in mind. 
Vegetables, roots, tubers and fruits not only travel as cargo, but as ■ 
necessities for people on board ships. So far as I .laiow, fruits of 
various Idnds, such as apples, oranges, pears,- grapes, etc., and nur¬ 
sery stock of these fruit plants are received into India fj:om difierent 
Australian ports. Similarly, nursery stock of fruit trees, etc,, are 
also received from Europe chiefly by some of the hill plantations. 
Sugarcane of new varieties is sometimes- got down by Government 
and private concerns for seed purposes from the. West Indies, Java, > 
Mauritius, Hawaii, etc. It is also found that seedsmen and nursery 
gardeners in the important cities get a good maiiy seeds, bulbs, 
etc., from other countries, often even by- post. ■ These fMce. 
.some of the known media' by which we.are able to trace the 
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FORE3GN INSEO'r PESTS WE DO NOT MOVNT 


IN INDIA 


oiitij of different exotic- pests into the country. In addition to 
■ Wiese, it IS possible that insects may be carried in other things 
. ylucli one would least suspect—some examples of these are packing 
inaterials, bird or cattle food, bird pliiinage, hunters’ trophies, etc. 
Ihus the .chances of foreign insects getting admission into the 
: country aire easy and many, and hence the need for a more careful 
and strict quarantine at places of entry. 

So far as the existing insect pests of India are concerned, we 
have not sufficient I'ecords to show which are introduced ones 'and 
which are foreign; but we miglit name two or three which might 
be classed as introduced ones, liaving become naturalized and very 
well recognized as' pretty bad pests. 'The potato tuber moth 
{Plithorimma opercidella), tlie diamond-haclc moth of cabbage and 
cauliflower {Mutella mmulipennis), and. the green bug of coffee 
{Lecanium, viride) may be given as examples of sucli. ^¥e have no 
accurate records as to when and how these gained entry into the 
coiintiy. and it is nc^w too late and impossible to drive^ out these 
iusccts which liaA^'c alieady acclimatized themselves to their adopted 
home. 


We will now consider some of the important insects which are 
l>ad pests in other countries, and which are lilcely to get entry into 
India unless both the Government and the importers of agricultural 
piodncts are on the alert and keep out such undesirable insects, 
ft is therefore thought that inforniation on some of the important 
loreign insects might be of some help at tills moment when tlic 
i.^ests Act is just coming into operation. 


LISPIDOPTEIIA (Moths and Butterflies). 

In tins group of insects the }mimg one or the caterpillar stands 
a good chance of travelling inside vegetable tissue. 


I’he Codlin Moth (Ompoeapso- jimnomlla). 

(Plate XIV, fig. 2.) 

'Idle most important and tiic best known of tiiese iiisects is 
the '"codlin moth," {CJmpompm- pojnnnelh).. It is the most 
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desfciuctive of apxde insects. O'lie 'catei:pil]ar bores into the fanit. 
The adult is a l3eautiful -moth with a wing expanse -of -f inch. 
TJie annual loss to the United States caused by tliis insect was 
cstiinated at 16,000,000 dollars in 1909. It is said to be a native of 
the Mediterranean countries, and is found in England, 'America,' 
and Australia. There is a record of this insect from Ladak in 
Eashmir in the Ann. M. N. TL of / 1900. But it is probable the 
identification was a mistaken one. It might be the ‘‘ oriental peach 
moth ” referred to below. However, it is needless to state how 
important it is to keep out this pest from India. 

The Oeauge Tortrix. {Tortrix .citramt, 

Though not as serious as the codlin moth, this small insect is 
a bad pest of oranges in California and adjacent countries, and stands 
a very good chance of travelling in orange fruits. 

The Peach T^^hg Borer. (A7iarsm Jmeatalla, Zell.) 

This insect is one which is likely to be carried in nursery stock 
of stone fruits. It is said to be a native of West Asia and is now 
found all over Europe and Anrerica.' If this insect is already present 
in India, it must be found in the northern fruit tracts. The peculiar 
^ habit wMch this insect has of hibernating in nursery stock helps 
it in getting widely distributed. 

The Oriental Peach Moth. {Lasj)eyfesia molesta^ Busck.) 

This is different from the peach tAvig borer' and afreets both 
twigs and fruits. It is a native of Japan and has been introduced 
into the United States of America. The adult moth resembles the 
codfin moth to some extent, but there are strildng structural 
difrerences. The full-grown larva is smaller than that of the 
codlin moth. It might also be mistaken for the, peach twig 
borer, but the difrerences are clear on closer examination. The 
insect can get itself distributed as larva inside fruit, or as cocoons 
on the outside of the, plant. Nursery stock may also carry liiber- 
nating larvae. 
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COLEOPTERA (Beetles). 

TEe insects of tliis group, wMcE are Hkely to be introduced, are 
all beetles belonging almost wholly to the group of weevils, tbe grubs 
of wbicli are fleshy and footless and bore into vegetable tissue. 

The Cotton Boll WeeN^il. {Anthonomus grandis, Boh.) 

(Plate XIV, fig. 7.) 

• The most important of exotic beetle pests is the Mexican - cotton 
boll weevil of dexas and adjacent States in the United States, 
ihe annual loss to cotton growers from this insect is considerable 
The grub bores into the boil and enters the seed. The beetle is 
J" in length and has a uniform greyish colour with a prominent 
snout. The pest may be easil}^ carried in seed and in shipments of 
iingimied cotton from one coiuitry to another. The loss caused 
by this insect is estimated by Townsend at £ 1,600,000 ammaily 
to the United States of America, 

Ihe V- EST Indian Sugarcane Beetle. {SjAieytO'plioi'us obsoufus,) 

(Plate XIV, fig. 9.) , 

• The fleshy grub of tliis weevil bores into the tissue of sugar¬ 
cane. Seed canes containing the grub can easily spread the 
pest into new tracts. The grub is pale wliite in colour and footless. 
The adult insect is about , f" long and has a dark reddish-brown 
colour, ^ 

The small Sweet Potato Weevil of Haivaii, , {Cryptorhijnclms 

batatcB, Water.) 

(Plate XIV, fig. 8.) • 

This is a small insect similar to the mango seed weevil of India. 

It is a pretty bad pe.st in Hawaii and a strict cjuarantine is imposed 
on imports of sweet potatoes into California and other American 
States. The. small pale \Uiite grubs bore into the tubers. The 
insect should not .-be confused ivith the common siveet potato 
weevil {QtjUsfofrmcarius). wMcli is blue and red and resembles an 
ant in form. 
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1'lic Plutii Curculio ■ ol' the CJiiitcO ,/8kte8.\oCMtnci*(cih^ 
IniGhehis iisnvfer, l-Jerl).) is anotlieT- 
wliicli might be added to the list of . luidesirailes.- 
blossom weevil {AnikommMS ponmnwi) of Biiropediis^traveiled from 
hhiropeto Amowica. and it is not unlikely tliat.iit nugh.t come to Tndin 
also. ^ V' ■ ■ 

:i).i;pTjfiRA''(:}fiics). v' . 

Among dies, iTiiit fUes J’orm the cliief insects wlnc-li',genm'ally 
spree.:! froin count!*}^ to country in different lands of fruits; ' 

1brfvJfEDr!mRfu.N^nAN Fbijit Fly, {Ceratitiff ' mpUaia .)^ 

(Plate XTV; %,.'a) • '' ' ■ /. , 

Pile most dreaded of fruit pests for wliicli a strict watclr iias to 
bo kept i.u India is tlie notorious Mediterranean fruit' flv. It is one of 
tlie most serious pests w^hicli tlie orebardists have to figlit against. 
Fortunately it is at present absent in India., tliongli tlie, cliances for 
its entry are great and many. It is found an Europe; South. Abica, 
Australia, New Zealand, and Calif oimia. It Avas fu'st noted on oranges 
from Azores, but now it is found on almost every, fruit, Tlie rvliite 
pointed maggots riddle tbe fruit ]aulp and cause considerable damage. 
We have our native fruit fly {Daciis meurUkB) which is bad enougii on 
melons of all lands and on otlier cucurbits and mangoes, and it will 
be a rmry serious matter if. tire Mediterranean fly gets entry. Tiie 
travelling public who .make pleasure trips might carry fruits to, 
their friends, or i:or theii* use. a-ud thus distribiAe the pest uncon¬ 
sciously. . ' , . • 


• • . hhiA QxTimNSLA^D IbujfT-F ly. {Dams Utjom:) ' : 

; , (PlateXy, lig. 2.) _ ' 

This is.another fly attaching" fruits in West Australia and doing 
apprecialfle damage. This insect has also chances-of getting, intro-, 
duccd. Ju ]ial)its it is exfictiy like ordinary fruit flies, , ' -'.'h . 








PLATE XV, 






f’-g- 2. Queensland Fruk FJy, niagnified, 

(After Frogtfaft.) 



3. Tl,„ .Japanese Frui( Scale. (F,om Porlki Bulk/In.) 
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'rjiE Apple Maogot Fly. {Rhugoletis pomonella,) 

(Plate XV, fig. 1.) 

Tills bad pest of apple in the United States of America is alsf) 
an important exotic fly pest likely, to be introduced. 

Another ■ notorious fruit fly is the olive fruit fly of Italy 
{Dciciis olem ). 

The most important of all these fly pests is,, of course, the 
Mediterranean fruit fly. The best method is to destroy all maggoty 
fruits received from foreign sources. Tliis will not only prevent the 
above-known ones, but would check some species which are not 
so well known, but whicli might prove serious. 

BUGS. 

Scale Insects, Meai.y Bugs, and Plant Lice. 

It would be difficult to point to any group of insects whose 
i:avages liave been more seriousty increased by human iiiterfereuce 
than the insects mentioned ahove, esjiecially scale insects and 
mealy bugs. Of all insects these are easily carried from country to 
countiy and some of them adapt themselves remarkably to their 
new homes. Most of them are minute in size and will stand long 
journeys; their powers of multiplication are also remarkable. 
During the course of my studies regarding these insects within the 
past two or three years, I have observed several scale iusects which 
appear to be introduced. One can very well form an idea of the pos¬ 
sibilities of distribution of these insects, when it is known that over 
thirty species of scale insects have been noted on orchids alone. The 
MIovnng are some of the most important foreign insects of this group. 

The San Jose Scale. {As^ndioiics 
(Plate XIV, fig. 4.) 

■ The fii’st rank amongst scales must he given to the San J ose seale.' 
‘['his may be considered as the foremost of fruit pests in most 

l The Agrlc- Joniiu of India, toI. XII, pt. IV, p. 
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countries, it is beliuved to be a native'oi Oluim'i'iys'no^ 
in iSoiitli ilmericaj United States, 5apaii, AiistEalia;, H^wan'j etc., e 
It has been found attacking pear, apricot, apple; pliimr ^^ 
nectaiines, etc. , it attaclvs all parts • of the plant——'leaves, fruit, 
trunk, stein, etc. ihe scales are small and oval and often, foiind 
in thousands on the siirfg.ee of fj;aits. ' ' ■ ■ 


diTE Oyster Shell Scale. {B'lytilcis^yis ^oTiiofu^iy Hiioy.) : 

(Plate XIV, %. 6.) , . ; 

XJiilike tlie San Jose scale, this insect has a more or,'less mussel- • 
shaped, narrow and elongate scale, rounded at biie end and tapering 
towards the ot\er ; it is pale brown in coloiir.It is, found.as a pest 
of rcuit ill Ameiica, Australia, Hew /Zealand, Egypt, Algeria, Canada, 
South America, and Japan. Just like the Sail Jote scale.it attacks, 
fiuits of dihereiit kinds and gets distributed in fruits and nursery 
stock. It is one of the destructive scale insects of the workk 
ancl-has been noted on fruits of various, lands. ■.. ' 


The. Purple. Scale. .. (i¥^iaa.spw.Gf^ncokp.Pack:) 

Ill general appearance this scale resembles the oyster shell 
scale, but is darker in colour and. more curved than that species. 
It generally attacks fruits and foliage of all .kinds oi ;Qitrus. plants. 
It has a very wide distribution, being found in Ceylon, Australia, 
Afiica, Europe, and, America, . This insect is etpiblly liable to be 
brought into India vutli oranges, etc., from these coimtiies. 


Ihe.Cottoey Cushion Scale. {Icerya^ jncrchasi^y 
.' (Plate SVI, fig, 1.) ’ ■ C; ■ . 


This is. a weil-kiiown and destructive scale'insect; in general 
form it is different from the San Jose, the oyster shell or the pUiple 
scale.- The body., covering in tliis case is not a. hard:scale, but'a 
soft cushion made up of. white cottony matter,' and the. cushion 


arranged in a characteristic manner.. The, nktive,.,home of this 






PLATE 



Fig. 1. IccTya purchasi cius- 
lered orange twig, about natural 
sixe. (From Essig’s Injurious 
and Beneficial Insecfs of 
California, Fig. 70 



Fig. 2. The Wooly Blight, showing the 
characteristic nodules caused by the insect, 
< orfioii of a root with a colony of the !nsect.s 
(natural size), and a single insect magnified. 
(After Marlalt,) 


I 
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^.msecb is said to be Australia, from wliere it lias spread to Afiica, 
Ri’op©, orth America, feontli A'frie'a,.and tlie Mediterranean region. 
It is very destructive, especially to orange trees, but lias been noted 
a^so on a variety of othei plants including grape, rose, pomegranate, 
Acacm, castor, etc. Tliis insect lias recently gained entry into 
Ceylon b. and there is no knowing when we may find it in oim midst. 


Ihe Lantana • Bug-. {Orthezia insignis .) 

. ^ lliis mealy bug is another destructive insect wliicli is found 

m most other countries including Cejdon. This has also got the 

cottony white laminas. Though it is a beneficial insect when found 

on the weed Lmitam, it is an undesirable creatine, as it may be 

cestniGtive to other valuable cultivated plants since it has been 

-oimd to breed on over 30 plants in difierent countries. This was 

once found in a plantation on the Nilgiris, but was promptly 
destroyed. . . x x j 


- There are several other scale insects in foreign countries which 
iiave chances of entering India any time, especially through fruit 
and nui-seiy stock, Tke pineapiile scale of Hawaii, DiasjHs brome- 
Jier, IS one such important insect. It is not only a pest of pine¬ 
apple, but has been feimd on various green house plants in different 
eomitnes. It is found in Europe, America, Soiitli Africa, We.st 
indies, and Australia, ibiother likely pest to find its way into the 
country^ is the, Japanese fruit scale (Dmspis pentagona) which 
(Plate XV, fig. 3) has already travelled to Europe. I have foimd the 
grape and pear scale {Aspidioius cgdonm), an Australian scale, on 
nursery stocks of grape and pear in Bangalore got from Australian 
nurserymen. Witliin recent years numerous consigmnents of 
nursery stock of fruit trees, especially luivoi oranges, pears, etc., 
have been got down from Australian uurscrymeu liy several garden¬ 
ers and private orcliardrifa in South India,' and tliis must liave been 

a veiy good medium for the distribution of some Australian insect 
pests, .. . 


The Agi-ic. Tourn, of India, vol. Nil, pt, TV, p. 525 . 
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; ' • • (.tRAfi<>vinio Ptiylloxeba. {Phylloxera vaslairix.) 

(Plate XIY, %s. 1 and 3.) 

, ...The most serious of grape-vine pests, this insect is found in 

c.olonies attacldng cliiefly tlie roots, though often found in galls 

on. the foliage also. It is.found in Europe and America. The pest 

is carried on rooted vines, and so becomes easily distrilnited vntli 

/ ♦ 

nursery stock. 


T.HE \\T)oly A.rhi>s or. Americ.<vn- Blight. . {Schkoueum 

lanigera. Plans.) 

(Plate .XVI, fig. 2.) 

this pest, which is very destructive to apples, is found in almost 
all countries where that plant is cultivated. Its original home is 
stated to be Europe, from where it appears to have spread all over 
the world with nursery stock. As early as 1889 Atkinson described 
in the ItKl’icin 3^.tis€twi Notes a species of woolv aphis attacking 
fruit trees on the ^.Xilgiris, and that insect appears to be the one 
under review; this insect has also been found off and on in the 
Irill districts recently on finit trees—chiefly on those imported 
from Europe. It is therefore a case where an insect has already 
gained some ground in the country. The only thing to do in this 
case is to prevent its rapid spreading. 

Besides the above forms of bugs, species of lace wing bugs 
('Cingidids) and white flies (Alenrodids) of sorts are also easilv 
transported in niii'sery stock from one country to another. 

Of over twent}’ insects noted above, the most important ones 
bo be guarded against are the Godlin moth, the GoUon holl loeevil; 
the Meditermman fmit fly, the San Jose scale, the Oyster shell scale, 
the Ootiony cushion scale, and the Phylloxera.of yraj^e-vine. 

In this paper I liave only noted some of the. very destructive 
and well known of foreign insects which have some, cliances of being 
introduced into .India, It is possible that some or most of them may 
not be introduced at all, and even if introduced may .not thrive; 
if .so, well and good. But a warning note regarding these will not, 
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ill. 


,l trkiiik, be inopportune. It is not also unliJcely that cpiite .li,arnile.ss 
and little Iviiown insects of other countries jniglit, when introduced, 
liecoine bad pests in their new home, ildierefore, the safest course 
to adopt is to make arrangements at ports or jilaces of entry‘to 
have all foreign agricultui-ai xiroducts of a suspicious nature subjected 
to a thorough examination, and to destroy or fimiigate all insect- 
infested materials before they are allowed to enter the country. 

^Ve, in India, have any number of indigenous insect x^osts 
that give ns much trouble and bring about considerable' loss 
to the country. We would therefore he mnltipljdng our troubles 
if we allow alien insects to gain entry into the country. The 
object of this xiapei vdli be very much gamed if at least educated 
cultivators, and those having dealings with foreign countries 
in agricultural x^i'oducts, realize the danger of allowing foreign 
pests into the country and do their best to prevent it: If tliey 
find it impossible to act effectively in the matter, by themselves ' 
they would do well to bring the matter to the notice of the author¬ 
ities promptly. 





XXXV RECORDS OF TRIGONAEIDAE 
FROM SOUTH INDIA 

By T. V Ramakrishna Ayyar, First Asst, to the Government 

Entomologist, Madras. 

The Trigonalidae form a very small family of parasitic Hy- 
menoptera and very little is on record regarding these interesting 
insects. As far as is known of the few European and American 
forms, the members of the family appear to be parasites or hyper¬ 
parasites on species of Vespidae. So far as I know there is only 
a solitary example of this group of insects that has till now 
been recorded from the Indian Continent, and that is Pseudogonalos 
harmandi, Schulz, collected in Darjiling before 1907. In the Genera 
Insectorum volume on this family the author Schulz records three 
others from Burma and none from any part of India except the 
one noted at Darjiling. As such the following records might be 
of some interest. 

In 1917 two undoubted specimens of this family were collect¬ 
ed from South India. But their presence as representatives of 
this rare group was found out only when I was recently sorting 
out our Hymenoptera collection. These two forms have certain 
general resemblances to the Burmese species described by West- 
wood in the Transactions of the Entomological Soceiiy for 1868, 
p. 327, under the name of Poecilogonalos (Trigonalys) pulchella, but 
both are different in certain features and as such are, I believe 
new forms. Their general features are as below : — 

I. Poecilogonalos fulvoscutellata, n. sp* 

Head large, subquadrate, distinctly broader than thorax, ver¬ 
tex and frontal region closely punctured. Eyes large and situated 
sufficiently apart from each other. Antennae long and filiform. 
Ocelli clear; clypeus slightly emarginate; mandibles large and each 
provided with three well-developed teeth. 

Prothorax large, broader than long ; punctured in the same way 
as head. The anterior lateral region is drawn out into a flattened 
raised structure in front of the wing tegulae. Scutellum promin¬ 
ent, more or less spherical and gibbous. Median segment con¬ 
vex with the punctures at the basal region running into fine longi¬ 
tudinal striae; there is a short tubercle at each lateral angle of the 
base of the metanotum. Eegs well developed; two spurs on the 
hind tibiae. 

The abdomen is ovoid in shape. The first segment is small and 
triangular, the second largest, the posterior segments smaller and 
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curved downwards, the second and third segments finely punc¬ 
tured. 

General colour dark with brown and yellow markings. 

Head. Ground colour dark; the mandibles except the teeth, one 
oval spot on each side of the clypeus, one small spot at base of each 
antenna, the inner and outer orbits of the eyes (the outer somewhat 
broadly), a minute spot in front of the anterior ocellus, and the lateral 
margins of the occiput yellow. Antennae ferruginous ; the scape 
and distal end of the flagellum slightly darker. The face, front 
and occiput dark in colour but the latter has a V-shaped reddish- 
brown mark, the two limbs of the mark diverging towards the eyes 
on each side of the ocellar region. In addition there is also a 
fulvous red streak on each side of this V-mark, and there is a faint 
small reddish spot just behind and between the two posterior 
ocelli. 

Thorax. Prothorax dark ferruginous, two somewhat conical 
spots at the base near the head one on each side of the mid¬ 
dorsal line, the anterior lateral flattened region, and one prominent 
mark on each pleura yellow. Scutellum completely fulvous yellow. 
Three transverse lines on the post-scutellum (all three in a line 
but not touching each other, the middle one being longer and 
broader), two large irregularly oval spots on median segment one 
on each side of the median line, one small spot at the mesopleural 
region under the wings, and two slightly larger spots at the nieta- 
pleural region also yellow. The legs—coxae black with yellow mark, 
trochanters fulvous ; femora, tibiae and tarsi reddish to ferruginous 
brown. 

Abdomen. The abdomen is dark ferruginous brown. One small 
triangular spot on the first segment near its junction with the 
second, a transverse stripe on its ventral side, a broad transverse 
band at the distal region of the second segment and similar ones on 
the following segments yellow; those on the posterior segments are 
broadly interrupted at the median line. There is a tinge of reddish- 
brown on the second and third segments in front of the yellow band. 

Wings fuscotransparent with a fuscous spot at the radial 
region. Tegulae yellowish. 

Length 8 mm. 

Pulney Hills, 3600 feet, Madura district. Collected by P. Sus- 
ainathan ; May 1917. 

2. Poecilogonalos keralat n, sp. 

Though in some features this insect is similar to the above 
species from the Pulneys there are some marked differences which 
are as below. 

It is quite different in general form and colour from Poecilo¬ 
gonalos fulvoscutellaia. The head is very broad and appears 
shining and gibbous, although on closer examination it is found 
punctured very finely. The mandibles are prominent and show 
four big teeth. The dorsal grooves on the pronotum are some- 
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what more prominent. The tubercles in the median segment are 
less prominent. There are also colour differences. The general 
colour in this case is bright reddish-brown. The face and a narrow 
region of the front just above the antennae black; except the 
ocelli which are black the front and vertex are reddish-brown. The 
mandibles except the teeth, inner and outer orbits of eyes, one spot 
at the base of each antennae and a narrow portion along the poste¬ 
rior lateral region of occiput yellow ; antennae reddish-brown. 

Prothorax reddish-brown. One dark spot on the median line 
and one yellow spot on each side of the former, all three situ- 



Poecilogonalos kerala, n. sp. x 6. 


ated at the base close to the head. The anterior lateral flattened 
portion yellow. Scutellum black with a narrow yellow spot on 
each side of it. The three yellow lines on the post-scutellum 
and the other yellow marks more or less similar to the previous 
species. There is a reddish tinge predominant at the sides of the 
thorax in this species. Tegs—coxae and trochanters brownish yel¬ 
low, femora brown, tibiae ferruginous brown and slightly fulvous 
at the base, tarsi ferruginous. 

Wings. CostalceU slightly narrower in this species. The second 
and third cubital cells shorter and broader than in the last species, 
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and the boundary veins of these and adjacent cells different in 
arrangement. Fuscus spot on wing clearer; tegulae ferruginous. 

The face, cheeks, sides of thorax and abdomen clothed with 
more of whitish glistening pubescence. 

lycngth 8 mm. 

Santhanathode, Western Ghats, Malabar district. Collected 
by T. V. Ramakrishna Ayyar ; 7-10-1917. 

These insects are easily mistaken for small bees and likely to 
be overlooked. There is no doubt several other forms will be met 
with in South India in course of time, when it will be possible to get 
more information regarding this very little-known family of insects. 
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We liave it from Pusa, Poona, Pam Nagar (United Provinces), 
Fatelipur, in all eases on mustard. 


Si'})hocoryne nymph ever. Linn. 


= RhophalosipJnim nymphaa'. 

Buck. Brit. Aphid, 11. p. 12 ; Es.sig. Pom. Coll. Jour. Entorn.. 
IV. iii, j)p. 793-797 ; Ikatcli, ^lain. Agri. Expt. St. Bull. 202 
(1912) ; Davis, Entom. News, p. 215 (1910) ; Cockerell, 
Science, ]). 7()1. (1905) ; Ind. Ins. Life, p. 747 ; ]Mem. Iiid. 
Mus., VI, iv, pp. 191-194 (1918). 

Found on Lcmna sp., NcUnnbinm s])ec)osum and Scarpns lacvsfris 
at Lahore. 


Siphocoryne paili, Linn. 


=S}phocoryne avenev, Fabr. 

= Siphonaphis padi, Linn. 

U. S. Dept. Agric. Bull.. No. 44 ; Essig. Pom. Coll. Jour. Entom., 
IV, p. 791 ; Mem. Ind. Mus., VI, iv, pp. 194-195 (1918). 

At Lahore this has been found on wheat, barley. Arena, rhizomes 
of Oynodon daclylon. 


Toxoptera cjraminum, Rond. 

Passerini, Aphids Italica?, p. 28 (1863) ; S. J. Hunter and 
P. A. (lien. Bull. Kansas Univ., IX, ii (1909) ; Mem. Ind. 
Mus., VI, iv, pp. 196-198 (1918). 

This species occurs in the Punjab on wheat, barley, oats, Cyperus 
rotnndiis, Cyperus niveus. 

Toxoptera punjahipyri, Das. 

Mem. Ind. Mus., VI, iv, pp. 198-202 (1918). 

This sjiecies has been found at Lahore on Pyrus communis (pear), 
and Pyrus sp. (wild pear). 

Toxoptera aurantii, Boy. 

=^Ccylonia theaecola. 

Ind. iMus. Notes, 11, i, p. 40 ; Ind. Ins. Life, p. 748. 

This species occurs at Pusa and in Bombay on Citrus trees, but 
apparently does not e.xtend so far North as Lahore (Das ; Mem. Ind. 
Mus., VI, 196). 
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Ayhis nmicis, L. 

Schouteden, Cat. Aphides de Belgique, p. 277 (1906); Buck, 
Brit. Aphid, ^^I, pi. xiv; Ocstlund, Aphid Minn., p. 61 
(1887); Gillette, Jour. Eco. Entom., Ill, p. 407 (1910): 
Patch, Maine Agri. Expt. Sta. Bull., 202 (1912). 

This species has been found at Lahore on Solamim nigrum, Cniciis 
arvensis, Rmnex denlata, Chino})odh(m rarely, Ptjrns communis (pear). 


A jdiis mcdicaginis, Koch. 

= Aphis cardui. 

Koch, Pflanzeiilause, p. 94, figs. 125-126 (1857) ; Gillette, 
Jour. Eco. Entom., I, pp. 177-178 (1908) ; Essig, Pom. Coll. 
Jour. Entom., Ill, iii, p. 527 (1911). 

This species occurs commonly in the Plains on ind.'go and Cajanus 
indicus and has been noted at Pusa, Surat, and Ranchi on these plants, 
whilst it has also been recorded on Dolichos, Dalbergio, Medicago, Vida, 
Sesbania, Cassia, etc. 


Aphis nerii, Boyer de Eonscolombe. 

Fonscolombe, Ann. Soc. Ento. Er. X, p. 157 ; Essig, Pom. 
Coll. Jour. Entom., Ill, iii, p. 530 ; Ind. Ins. Life, p. 748. 

This species has been found at Lahore on Calotropis gigantea, C. 
procera, Hoija lomjifolia, Cryptostegia grandiflora, Asclepias sp., 
Cynanchv.m dalhousic, Draga vohibilis. 


Aphis sacchari, Zehntner. 

Mem. Ind. Mus., VI, iv, pp. 206-208. 

This species has been found at Lahore on Sorghuin and Panmim, 
colore. It has not been found hitherto on sugarcane in India, 
though it was first noticed on sugarcane in Java. {Arch. Java 
Suikcr-mdustrie Dl. IX, p. 674 (1901). 
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Aphis maidis, Fit'-h. 

— Aphis adusla, Zehnt. 

=Aphis sorghi, Theobald. 

Fitch, Sec. Kept, on Insects of New York by State Entomolo¬ 
gist (1856) ; Oestlund, Synop. Aphid Minn. (1887), p. 56 ; 
Web.ster, The Crotoii, leaf Aphis, U. S. Dept., Agric. Circ. 
No. 86 (1907) ; Ind. Ins. Life, p. 717 ; Mem. Ind, Mus., VI, 
iv, pp. 208-213 (1918). 

This species has been found at Kusa on jiiar and at Lahore on wheat, 
maize and Panicum colore (inflorescence only), oats, barley, maize. 
Sorghum, Pennisctum tgphoideum, Panicum crusgalli, Cynodon dactylon. 

A plate showing this insect under the name of “ Wheat Aphis ” 
has been issued by the Agricultural Department, India, but is of little 
scientific value. 


Aphis malvcc, Koch. 

= A. cucurbiti, Buck. 

Buck, Brit. Aphida3, II ; Mem. Ind. Mus., VI, iv, pp. 213- 
215. 

This species has been found at Pusa on bhindi and at Lahore on 
cucurbits. 


Aphis rnalvoides, Das. 

Rcc. Ind. Mus., VI, iv, pp. 215-216, 1918, 

This has been found at Lahore on Malva sp., Malvastnim spp.. 
Chrysanthemum, pear, pansy, Solammi spp. 


Aphis durranti, Das. 

Mem. Ind. Mus., VI, iv, pp. 217-219 (1918). 

This species has been reported from Lahore on Duranta sp., Vilex 
ncgundo, Colocasia, etc. 

This species was called durranti by Bashambar Das, but the name 
apparently should have been durantce. 
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Aphis cjossypii, Glover. 

— A. citndli, Aslimead, 1882. 

=A. cucumeris, Forbes, 1883. 

Glover, Pat. OS. Report, p. 62 (1854) ; Ashmead, Can. Ento., 
XIV, p. 91 (1882) ; Gillette, Jonr. Eco. Entoin., I, iii, 
p. 176 (1908) ; Essig, Pom. Coll. Jonr., Ill, iv, p. 590 (1911) ; 
Ind. Ins. Life, p. 746 (1909) ; Mem. Ind. Miis. VI, iv, pp. 219- 
220 (1918). 

This species occurs commonly on cotton and is sometimes rather 
a pest of this crop. It has been found on cotton at Lahore, IMuzaft’arpur, 
Pusa, Dhulia, Shimoga, Bellary and throughout Southern India. At 
Lahore it has also lieen found on Cupsella, Impudens sp., Cryptosiegia 
grandi^lora. 

Aphis nasturtii, Kalt. 

Kaltenbach, Pflanzenl. (1843), p. 76 ; Koch, Pflanzenl (1857), 
p. 136, fig. 125 ; Schouteden, Cat. Aph. Belg. (1906), p. 224 ; 
Mem. Ind. Mus. VI, iv, ])p., 212-222 (22). 

This species occurs at Lahore on Nasturtium. 


Brachycaudus pruni, Koch. 

Koch, Die Pflanzenlausc; Buckton, Brit. Aphid, II, p. 64 ; 

Van der Goot, Ziir Systematik der Aphiden, pp. 96-97 ; 

Stebbing, Ind. Mus. Notes, VI, 1913, p. 70. 

This species occurs throughout North-'West India on peach and is 
also found on Ageratum conyzoides. 

It is one of the worst insect pests that the peach-grower has to con¬ 
tend af^ainst in Northern India. The leaves are contorted into pseudo¬ 
galls and the trees become sickly and unsightly. Tlie leaves appear 
closelv crowded and newer expand fully. They turn whitish and in some 
cases "pinkish. It is found with Myzus persiav on the same plant. 


Lachnus pyri, Buckt. 

South Ind. Ins., p. 503, f. 391 ; Proc. Second Entl. Meeting, p. 247. 

This species occurs commonly on pear in Ootacamund and the 
Shevaroy Hills and Ceylon (Hills), but apparently does not extend into 
Northern India. It occurs in masses on the stems and branches and 
is easily dealt with by brushing or spraying. 
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Hi/aloptcrus pruni, Fb. 

Buckt., Blit. Aphid. IF p. 110; Eiley, Ins. Life, V, p. 23G : 
(dllette, Baill. Color. Expt. Sta. No. 133 (1008) ; Mem. Jnd. 
i\Ius., VF iv, pp. 225-227 (1918). 

This species has been found at Lahore on Arundo donax, Phraginites 
kirki and PnoiKS persica (peach). 


Brachjjtniguis (?) rarlhami, Das. 


Mem. Ind. Mus., VF iv, pp. 237-240. 

This species has been found at Lahore on Mild saffloM’er {Carthamus 
oxijcarpi). 

CaUipterus (rijolii, Monell. 


= Chailophorus nidculalu.c, Buckt.* 

Monell, Canad. Entom. XVF p. 14 (1882) ; Ind. Mus. Notes, 
IV, p. 277; Ind. Ins. Life, p. 74G ; Davis, Ann. Ent. Soc. 
America. I (1908) ; B. Das, Mem. Ind. i\ius., VI, iv, pp. 
244-245 (1918). 

This species is found on lucerne and bersim tliroughout Northern 
India. 

Tubcrodryobius persicw, Choi dk. 

Mem. Ind. Mus., VI, iv, pp. 259-2G8 (1918). 

This .‘species occurs throughout North-Western India as a 'bad pest 
of peach, and it also occurs on plum, apricot and almond. 

The Aphids are present on the main trunk and branches of the fruit¬ 
-trees mentioned above, more particularly the peach. The loss to the 
peach crop from an attack of this Aphid is immense. Very fcM' fruits 
mature and attain the normal size and colour. 


Eriosoma {Schizoncvra) lanigera, llausm. 

South Ind. Ins., pp. 500-501, f- 389. 

This species has been introduced into India Muth imported orchard 
stock and is noM' fairly established in all the principal a])ple-groMing 
districts. We knoM' it from Simla, Binsar (Alniora), Eamgarh (Kumaon), 
LucknoM’, Shillong, Taung-gyi (Southern Shan States), Bangalore and 
Coonoor, in all cases on apple. 

At Ramgarh, where it is said to attack jungle plants also, the winged 
adults M’ere found emerging towards the end of August 1918, and treat- 

* Theobakl states that C. m(icut<itm is a s 3 ’iionyni of Cdllij leru.'< ononiuif, Kalt 
{Bull. Ent. lies II 134-138, ff. 2'), 26 (1915) ; Entom. 1918, p. 28). Editor. 
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ment at this time of all colonies on the trees is especially desirable to 
prevent spread of infection as far as possible. 


{Unidentified Aphid). 

“ Ragi root Aphis,” South Ind. Ins., pp. 502-503, f. 300 ; Proc. 
Second Entl. Meeting, p. 200. 

This species occurs regularly every year at Coimbatore on roots of 
ragi and is a serious pest. 


(Unidenlified Aphid). 

South Ind. Ins., pp. 50G-507, f. 393 ; Proc. Second Entl. Meeting, 

p. 261. 

This species was found at Coimbatore on young coconut palms which 
had been imported from Colombo. 


Oregma hamhusw, Buckt. 

South Ind. Ins., p. 505, f. 392. 

This species occurs commonly at Coimbatore, and probably through¬ 
out Southern India, as a pest of bamboo. 


CocciD^. 


[Note.—T ho Coccidte form another group of which we know nothing in India and 
the following list, wliich is placed in the order of Fcruald’s Catalogue, is very incom¬ 
plete.] 


Monophlehiis stehhingi var octocandata, Gr. 

Mem. Dept. Agric. India, II, ii, p. 16, II, ii, pp. 111-117 (1908). 

This species has been found at Sitamarhi (Bihar), Fatehgarh (United 
Provinces), Bareilly, Lahore (Shalimar gardens), in all cases on mango. 
It is abundant at Pusa on practically all trees from December to April. 


Monophlehus tamarindus, Green. 

South Indian Coccida3 (MS.); Mem. Dept. Agric. India, II, ii, 
p. 17 (1908). 

This species has been found at Agra, on tamarind leaves ; and at 
Samalkota (Godavari), on garden crotons. 
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iMonoplilebiis sp. (near tamarindus, Gr.). 

This was found in ^lay at Kohat (North-West Frontier Province) 
on mulberry. 

Walkeriana cinerea, Green. 

Mem. Dept. Agric. India, 11, ii, p. 17 (1908); 1. c., iv, p. 121 (1908). 

This species has been found in Western India, on Laicsonia alba ; 
at Surat, on Acacia arabica ; and at Vadanapalle (i\lalabar) on stem of 
Laicsonia alba and on sandalwood tree. 

VLalkeriana sp. 

This was found in Coorg on Tobcrncvmoniana . 

Icerija mpjpliaca, Dough 

Mon. Frit. Cocci., II, p. 248 (1902) ; South Indian Coceid* 
(ilS) ; i\[em. Dept. Agric. India, Ii, ii, p. 118 (1908). 

This species has been noted at Vadanapalle (S. IMaiabar), on Arto- 
carpus incisa ; Kallar (Nilgiris), on Arlocarpiis inlegrifolia ; Simha- 
chalam (Vizagapatam), on Ficus sp. leaves ; Pusa, on Ciinis, guava, 
chillies (plants), jak ; and at Ranehi, on rose leaves. 

Icerija. minor, Gr. 

Mem. Dept. Agile. India, II, ii, p. 118-121 (1908), l.c., II, ii, 
p. 17 (1908). 

This species has been found at Pusa, on mango leaf. 

Jcerija seijchellannn, Westwd. 

N. Z. Trans., p. 329 (1897) ; I. M. N., IV, i, p. 7 (189G) ; Mem. 
Dept. Agric. India, II, p. 18 (1908) ; South Indian Coccida' 
(MS) ; Bom. Jour., XXIII, p. 137 (19M). 

This species has been found at Kottur (Bellary Dist.), on Cassia 
tora ; Bombay, on mango ; Coromandel coast, on Casuarina ; and in 
Western India, on Ficus bengalensis. 

Cerococciis Jiibisci, Green. 

Mem. Dept. Agric. India, II, ii, pp. 20, 122 (1908) ; Newstead, 
Bull. Ento. Res., VIII, 127 ; South Ind. Ins., p. 508, f. 395 ; 
Proc. Second Entl. iMeeting, p. 118. 

'J'his species has been found at Coimbatore, Godavari, i^ladras, on 
cotton, Hibiscus rosa-sinensis ; Guntur, on Solanum melongena ; Lashkar 
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((hvalior), on cotton ; Rangoon, on cotton ; Sabour, on cotton (1918) 
Bombay, on Hibiscus liliflorvs ; and at Pusa, on cotton. 

Daclylopius indicus, Green. 

Mem. Dept. Agric. India, II, ii, p. 28 (1908). 

This species was found at Kangra, on OputUia dillenii. 

Phenacoccus hallardi, Newstead. 

Bull. Ent. Res., VIII, p. 17 (August 1917) ; South Ind. Coccidte (MS). 
This species has been found on mango at Coimbatore and in South 
Kanara. 

P/ienacoccus hirsutus, Gr. 

Bom. Jour., XXIII, p. I3G (1914) ; Mem. Dept. Agric. Inch, II, ii, 25. 

This species has been found at M?hol (Sholapur District), on Ficus 
honjaleiisis ; Pusa, on mulberry, cotton shoots (very bad on mulberry, 
causing (ukra disease) ; Malda, on mulberry shoots ; Berhampore (Bengal) 
mulberry shoots ; and Bankura, on mulberry shoots. 

PJienacoccus iceryoidcs, Gr. 

Mem. Dept. Agric. Inch, II, ii, pp. 2G, 129 (1908) ; South Indian 
Coccidae (MS). 

This species has been found at Coimbatore, on Odina ivodier ; Palacole 

(Godavari), on Cilnis shoots; Alamanda (Vizagapatam), on mango 

shoots and fruits ; Tanjore, on Boswellia ; Calcutta, on mango ; and at 

Surat, on Cappuris horridu. 

* ^ 

Phenacoccus insolilus. Green. 

Mem. Dept. Agric. Inch, II, ii, p. 27 ; Bull. Ento. Res., YIII, 
p. 127 ; Proc. Second Enth Meeting, p. 289. 

This species has been found at Pusa, on Sida cordijolia ; Chingleput 
and Coimbatore, on brinjal plants ; and at Saidapet, on Solamun melon- 
gena (Xewstead). 


Phenacoccus inangiferce. Green. 

I. M. N., IV, i, p. 7 ; South Indian Coccidse (MS.). 
This species has been found at Coimbatore, on mango. 
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Pscudococcns {Daclifhpiu'i) cilrl, Risso. 

Mem. Dept. Agric. Iiid., II, ii, pp. 22, 122, 123-121 (1908) ; 
South Iiid. Ills., pp. 508-509, fig. 390 ; Proc. Second Entl. 
Meeting, pp. 29, 36, 79, 256. 

This species has been found at Kallar (Nilgiris), on cacao pods ; in 
iMysore, on coffee, Cedrela, Ficus glomemla ; in Coorg, on Eriflhrina. 
A fjeraium ; and in Ce}don, on coffee. 


Pseudococcus cocolis, Msk. 

Ind. Mus. Notes, II, p. 169 III, i, pp. 7, 60 (1893) ; South 
Indian Coecidm (MS). 

This species has been found on coconut leaves in Malabar and the 
Laccadive Islands. 


Pseudococcus corifmbatus, Green (i\IS). 

South Indian Coccidne (^IS). 

This species is known from Palacole (Godavari District), on Citrus 
shoots and fruits ; IMalabar, on jak ; Coimbatore, on cotton shoot; and 
Pusa, on cotton slioot, soy beans. 


Pseudococcus lour/ispinus, Targ. 

Cotes, Ind. Mus. Notes, II, vi, p. 109 (1893) [adouidum ]; 
Barlow, Ind. Mus. Notes, IV, p. 75 (1897). 

This species has been found at Vadanapallc (S. Malabar), on coconut 
leaves ; in Mysore, on' coffee and cedar; and at Calcutta on croton. 


Pseudococcus ni]xc, l\lask. 

?dem. Dept. Agric. Ind., TI, ii, pp. 23, 121; South Ind. Ins., 

p. 509, f. 397 ; South Indian Coccidm (MS) ; Bom. Jour., 
NXIII, p. 136. 

This species is known from Coroiiiandel coast, on Oasuarina stem ; 
North India, on stored potatoes ; Western India, on Cajanus indicus ; 
and Pusa, on potato tubers in store, mulberry, cotton. (The Mealy-bug 
on cotton and mulberry has been identified by E. E. Green (1919) 
as Pkenacoccus hirsufus.] 
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Pseudococcus sacchari, Ckll. 

Incl. Mus, Notes, V, .iii, p. 102 ; Mem. Dept. Agric. Ind., II, 
ii, p. 23 ; Soutli Indian Coccida) (MS) ; Newstead, Bull. Ento. 
Res., YIII, 120 ; Proc. Second Entl. Meeting, p. 151. 

This species has been found at Coimbatore, Trichinopoly and South 
Arcot, on paddy (a rather serious pest occasionally) ; Basscin ; Poona 
Bilaspur ; and Rajiiagar (Darbhanga), on sugarcane. 


Pseudococcus sacclmrijolii, Gr. 

Mem. Dept. Agric. Ind., II, ii, p. 24 ; Proc. Second Entl. Meeting, p. 15D 
This species has been found at Pusa, on sugarcane. 

Pseudococcus ihececola, Green. 

Mem. Dept. Agric. Ind., II, ii, p. 24. 

This species was found in Darjiling, on roots of tea plant. 

Pseudococcus virgalus, Ckll. 

Newstead, Ind. Mus. Notes, III, v, p. 24 (1895) ; Green, Ind, 
Mus. Notes, L p. 7. (1890) [ialini] ; Mem. Dept. Agric. Ind., 
II, ii, pp. 127-128 (1908); South Ind. Ins., p. 510, fig. 398 ; 
Proc. Second Entl. Meeting, pp. 124, 257, 208, 290. 

This species has been found at Coimbatore, on croton, tomato ; 
Palur (S. Arcot), on Cambodia cotton ; Poona, on adventitious roots 
of banyan tree ; Serampore, on violets ; Poona, on croton ; Bettiah, on 
cotton ; Pusa, on cotton, mulberry, crotons, Dracccno, Hibiscus, violets, 
Acalypha. Cissus discolor. 

' Tiipersia rcsinopliila, Gr. 

Bull. Ent. Res., VI, pp. 395-397. 

This species has been found in Kumaon and Kashmir (Kamra j Division). 
on Pinus longifolia and Pinus cxcelsa. 

" Ripersia sacchari, Gr. 

I. M. N., V, ii, p. 37 ; South Indian Coccidce (MS) ; Mem. Dept. 
Agri. Ind., II, ii, p. 25; Proc. Second Entl. Meeting, p. 151. 

This species has been found at Coimbatore, oh sugarcane ; Gorakhpur, . 
on cane ;. Pusa, on cane ; and in Bengal, on rice plant. 
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Bipersia sacchari ori/zw, Green. 

Mem. Dept. Agri. Incl., IT, ii, pp 128-129. 

Tills iuseet has been found at Balasore, Bankipur, Champaran, Gorakh¬ 
pur, ]\Ioorla (Bihar), and Ilandia (Bihai), in all eases on riee. 


Ceroneina koebeli, Gr. 

Bull. Ent. Res., V, p. 2G7, 1914, 

This species has been found at Peradeniya, on PiiJiecoIobium samcin. 


Pidvinaria biirkilli, Green. 

Mem. Dept. Agri. Ind., V, ii, pp. .31-32 ; South Indian Coccidie 
(MS) ; Bull. Ento. Res., YIII, 129. 

This speeies has been found at Coimbatore, on Zizfjplius jujuba 
leaves, and at Siugaing [?] (near Calcutta), on Croton tiglium. 


Pidvinaria maxima, Green. 

Ent. Mo. Mag., XL, p. 20G (1901) ; South Indian Coccidie (MS). 

This species has been found at Coimbatore, on nim trees, luid in 
South India, on mulberry plants. 


Pidvinaria psidii, Mask. 

N. Z. Trans., XXV, p. 223 (1892); Ind. Mus. Notes, IV, i, 
p. 8 (189G); Mem. Dept. Agri. Ind., II, ii, p. 32, 131, 134 
(1908) ; South Ind. Ins., p, .511, f. 399 ; Proc. Second Entl. 
Meeting, pp, 34, 228, 230, 232, 250. 

This species occurs in South India, on guava, mango, Mcrinda, tea, 
coffee ; at Coimbatore, on mango, guava ; in Mysore, on Ficus glonierata ; 
in the Nilgiris, on guava, Eugenia, tea ; at Koilpatti, on guava ; in 
Western India, on mango, guava (very bad), Passia latifolia ; and at 
Pusa, on mango leaves, litclii, and Ficus glomerata, 


Pidvinaria sp. 
This occurs at Pusa, on mulberrv leaves. 
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Ceroplasles actiniformis, Green. 

Ind. Mils. Notes, IV, i, p. 8 (1896); Coccidse of Ceylon, iv, 
p. 275 (1909) ; B. J., XXIII, p. 136 (1914); South Indian 
Coccidie (MS). 

This species has been found at Coimbatore, on coconut leaves and 
mango ; in ]\Ialabar, on coconut leaves ; at Samalkota (Godavari District), 
on Canna ; Pemikonda (xVnantapur District), on Ficus sp. ; Poona, on 
Loranthus sp., banyan ; and in Ceylon, on coconut and other palms, 
Canna and Sapium. 

Ccroplasles cerifenis, Anderson. 

Ind. Mils. Notes, I, p. 89 (1890), III, v, p. 21 (1896) ; Coccidai of 
Ceylon, iv, p. 270 (1909). 

This species occurs at Coimbatore, on Laivsonia alba; Tanjore, on 
BoswelUa [?]; and in the Central Provinces on Tciininalia and Bucha- 
nania. 

Ccroplasles floridensis, Comst. 

Ind. Mus. Notes, V, i, p. 8 (1900) ; Coccida) of Ceylon, iv, p. 
277 ; Kept. U. S. Dept. Agri. 1880, p. 331 ; Mem. Dept. 
Agri. Ind., II, ii, p. 131 ; Proc. Second Entl. Meeting, pp. 
228, 251, 255. 257. 

This species has been found at Bangalore, on cashew {Avacardium 
occidenlale); in Tinnevclly District, on Michalia courlalhim ; in Ceylon, 
on tea and guava ; and at Pusa, on Ficus carica, F. infccloria, Tamarix 
gallica, mango, guava, Hibiscus escidentus and Cyamojjsis psoralioides. 

Ccroplasles rubens, Mask, (myriccc). 

N. Z. Trans. XXV, p. 214 ; I. M. N., V, i, p. 8 ; Mem. Dept. 
Agri. Ind., II, p. 32 ; Bull. Ento. Res., VIII, 129. 

This species has been found at Coconada, on Cycas revolula ; Chica- 
cole, on mango ; Coimbatore, on Calophyllum ; Palghat (Malabar), on 
jak ; and in Ceylon, on tea. mango, cinnamon and Eugenia. 

Vinsonia slellijcra, Westwd. 

Coccida) of Ceylon, iv, p. 280 ; Proc. Second Entl. Meeting, 

’ pp. 228, 260.' 

This species has been found at Coimbatore, on mango ; in Tinnevelly, 
on nutmeg leaves ; Malabar, on coconut palm ; Godavari District, on 
rose-apple leaves {Eugenia jambos) ; South Malabar, on coconut; Ceylon,, 
on mango and eocomit; and at Bombay, on Garcinia indica. 



PIIOCEEDIXGS OF THE TIIIKD EXTOMOLOGICAL MEETING 293 

Inglisia hivalvala, Green. 

Ind. Mus. Notes. V, iii, p. 95 ; South Indian Coccida? (MS). 

Tliis species has been found at Mandapetta (Godavari District), 
on Cajanus indicus leaves. 


Ccroplaslodes cajani, Mask. 

Newstead, Bull. Ento. Res., VIII (1917) ; Mem. Dept. Agrl, 
Ind., II, ii, p. 32 (1908) ; South Ind. Ins., p. 512, f. 400 ; 
Proc. Second Entl. Meeting, pp. 57, 2G7. 

This species has been found in South India, on Cajanus indiciis, 
Zizyphas jvjuha, Ociniiim sanciinn, and wild indigo ; at Calcutta, on 
Ocimum ; and at Surat, on Coleus. 


Ceroplastodes chiton, Gr. 

Mem. Dept. Agric. Ind., II, ii, p. 32 (1908). 

This species has been found at Darjiling, on Cajanus mdicus. 


Coccus acutissimiis, Gr. 

I. M. N., IV, i, p. 10 (1890); Coccidi-e of Ce}don, p. 218 (1899). 

This species has been found at Coimbatore, on coconut leaf and 
mango leaf. 

Coccus hesperidum, L. 

Coccida) of Ceylon, I, p. 188 (1899) ; Proc. Second Entl. 
Meeting, p. 30. 

This species has been found at Mandapetta (Godavari District), 
on Citnis shoots ; and at Madaligam (S. Malabar), on coconut leaf. 

Coccus long ulus, Douglas. 

I. M. N., IV, p. 8 (1890) ; Coccidee of Ceylon, p. 221, t. LXX. 

This species has been found at Mandapetta (Godavari District), on 
red-gram ; and in Ceylon, on Acacia, Alhizzia, Loranlhus. 

Coccus mangijerev. Green. 

Mem. Dept. Agric. Ind., II, ii, p'. 30 (1908). 

This species occurs at Pusa, on mango. 
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Coccus vlridis, Green. 

I. ]M. N., pp. 49-117 ; Coccklae of Ceylon, p. 199, t. LXIX 
(1899); Ent. Mo. Mag., XXV, p. 248 ; West Ind. Bull., Vol. 
XII (1912) ; Mem. Dept. Agile. Ind., II, ii, p. 131 ; South 
Ind. Ins., p. 513, f. 401 ; Proc. Second Entl. Meeting, pp. 34, 
36, 37, 232, 250. 

This species occurs in the Shevaroys, Anamalais, Palnis, Xilgiris, 
Coorg, and j\Iysore as a pest of coffee. It has also been found at Banga¬ 
lore, and in the Nilgiris, on Citrus ; at Coimbatore, on /Egle, Carlssa ; 
and in the Nilgiris, on tea, guava. Citrus, Plumiera acutifolia. 


Eulecanium caprecc, Linn. 

Mem. Dept. Agri. Ind., II, ii, p. 29. 

This species *lias been found on almond trees in Baluchistan, wheie 
it kills off the branches and lastly the trees. 


Eulecanium pcrsicce, Fb. 

Mem. Dept. Agile. Ind., II, ii, p. 31 (1908). 
This species has been found at Jheliim, on Morus indica. 


Paralecanium expausum, Green. 

I. M. N., IV, i, p. 9 (1896) ; Mem. Dept. Agri. Ind., II, p. 29 
(1908) ; South Indian Coccidoe (MS). 

This species has been found in jMysorc, on Ficm retusa. 

Saisselia depressa, Targ. 

Targioni-Tozzetti, Coccidfe, p. 29 (1869) ; South Indian Coccidai (MS'. 
This species has been found at Coimbatore, on plantain leaf. 


Saissetia hcmispliccrica, 4\arg. 

I. M. N., I, p. 117 [L. cqffecc] ; South Indian Coccidse (MS) ; 
Bom. Jour., XXIII, p. 136 (1914) ; Mem. Dept. Agri. Ind., 
II, ii, pp. 129-130 ; Proc. Second Entl. Meeting, pp. 214, 
232, 216, 250. 

This species has been noted in South India, on coffee, ferns, tea, 
guava, Tahernainontana, locjuat; atTliana (Bombay), and in thcKonkan, 
in pomelo (veiy serious on pomelo plants at Kajapiiv, Ratnagiri Dis- 
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trict) ; Manickgaiii, on T richosanthes nugnina ; and in North India, on 
guava, Tlnuihergia, T richosanthes amjuina. 

Saisselia. {Lecanium) nijra, Nietn. 

1. jM. N., 1, ii, p. 117 (1889) ; Coccidro of Ceylon, p. 229 ; Mem. 
Dept. i\gri. Ind., IT, ii, pp. 31, 130; South Ind. Ins., pp. 
514-515, {. 403 ; Proc. Second Entl. IMeeting, pj). 3G, 119, 
P24, 230, 250. 

This .species ha.s been found in South l\Iy.sore, on Juslicia ; at Pusa, 
on cotton (at times bad), Ficus (jlornerala ; at Calcutta, on Capparis 
Sepiaria ; at Coimbatore, on cotton, croton, II. esculenlus, II. rosa-sinen- 
sis, Thespesia popuhiea, IIipjrophila spinosa, sandalwood, Lawsonia 
alba (Nevs., Bull. Ent. Res., YIII, 130) ; in Tinncveljly, on nutmeg shoots ; 
at Poona ; and at Surat, on Capparis sepiaria. 

It is at times a bad pest of cotton and occurs on castor also. 

Saissetia olc.ee, Bernard. 

Coccidie of Ceylon, p. 227 (1899) ; South Indian Coccidie (MS). 

This species has been found at Coimbatore, on tamarind fruits 
ErulJhi’^a leaves and stem, Hyfjrophila spinosa; in Coorg, on coffee; 
and in Bellary, on Sesbania {agalhi). 

Aclerda japonica. 

Proc. Second Entl. Meeting, p. 152. 

This ‘pecies has been noted on sugarcane at Jabbalpur, Partabgarh 
and Poona. 

Lecanium adersi, Newst. 

Bull. Ent. Kes., VII, p. 357 ; South Indian Coccidie (MS). 

This species has been found at Coimbatore, on mango. 


Lecanium discrepans, Green. 


Coccidae of Ceylon pt. iii, p. 204 ; South Indian Coccidai (MS). 

This species has been found at Palacole (Godavari District), on 
mango leal. 

Lecanium inibricans, Green. 


Ind. Mus. Notes, V, 94 (1903) ; Mem. Dept. Agrie. Ind., II, 
130; South Ind. Ins. pp. 510-517, f. 400. 

This species occurs in the Hills of South India, on Cedrcia loona. 
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Lecaniim marsn'piale, Green. 

Mem. Dept. Agri. Ind., II, p. 30 ; Coceidoo of Ceylon, pt. iii, 
p. 212 ; South Ind. Ins., p. 516, f. 405 ; Proc. Seeond 
Entl. Meeting, p. 300. 

This species occurs in South Wynaad and Malabar, on pej^per leaves 
and in South Arcot, on Calophyllum. 

Lecanium mcrcarw, Green MS. 

South Ind. Coccidae (MS). 

This species has been found at Mcrcara (Coorg), on coffee. 

Lccanhnn signifervm, Gr. 

Coccidte of Ceylon, p. 197 (1899) ; South Indian CoccidcU (MS). 

This species has been found at Goleonda (Yizagapatam District), 
on plantain leaf. 

Chionaspis (Jetvrvata, Gr. 

Bom. Jour.. XXIII, p. 135 (1914) ; Proc. Second Entl. Meeting, j). 205. 
This has been found on bamboo at Poona and on rice at Calcutta. 

Chionaspis dilalala, Green. 

Cocc. of Ceylon, pt. iii, p. 146, t. LI ; Mem. Dept. Agri. Ind., 
II, p. 36 ; Proc. Second Entl. Meeting, p. 228. 

This species is recorded from Bangalore, on areca palms ; Godavari, 
on leaf-sheaths of palmyra palm ; Caleutta, on palms ; and Poona, on 
mango and Ficus. 

At Poona it is of eommon oecurrenee on mango, on both surfaces of 
the leaves. 

« 

Chionaspis graminis, var divergens, Gr. 

Mem. Dept. Agri. Ind., II, ii, p. 37. 

This was found at Bharwain (Hoshiarpur), on Andropogon sorghum. 

Chionaspis manni, Gr. 

— Chionaspis prunicola var ihcae, Mask. 

Mem. Dept. Agri. Ind., II, ii, p. 37 ; Proe. Second Entl. Meeting, 

p. 26. 

This has been found on tea iu Assam and Darjiling and on Ficus sp. 
in the Kangra Valley. 
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ChioiKfS'pis mccjaloha, Green. 

Pusa, on Zizyjjfius jujubn leaves.- 

Cliionasjns niJyirica. (Ireen i\lS. 

South Inch Goceida? (1\1S). 

This has been found in (he Nilgiri.s. on Lor<ii,fJnis. 

Chionasfis rarko^a, Gr. 

I. M. N., I, p. 2. (189G) ; Coec. ( eylon. pt. ii, p. IIG, (. L (1899). 

This has been reported from Siclajuir (Coorg). on pej^per stem, and 
from Ceylon, on Gelonhtm hniccolahnu. 

(’hionaspia rilit<, Gr. 

Inch ]\Ius. Notes. TV, i, p. 3 (189G) ; Coec. of Ceylon, pt. ii 
p. 140, t. XLVIT (1899) ; Mem. Dept. Agri. India, II. ii, 
p. 37 ; Proc. Second Entl. Meeting, p. 228. 

This is known from Pusa and Bangalore, on mango ; Kollegal : 
Coonoor, on Ehvcujmts ; and from Ceylon, on Vitis lanceolana and Loran- 
thiis sp. 

UowardHt hkiavk. Comst. 

liid. Mus. Notc.s, IV, i, p. 2 (189G) ; Cocc. of Ceylon, pt. ii, 
p. 152, t. LR' (1899); Mem. Dept. Agri. Inch I, p. 354 
(1907), II, p. 3G (1908) ; Mon. Brit. Cocc., 1, p. 190, t. XXI 
(1901) ; South Ind. Ins., p. 519, f. 410 (1914) ; Proc. Second 
Entl. Meeting, p. 37. 

This has been recorded from the Nilgiris, on tea, and from Ceylon, 
on Cinchona, coffee and CreviUca. 

Dias])is barber i, Clrcen. 

i\Iem. Dept. Agri. India, II, p. 35 ; South Ind. Coecida? (MS). 

This species has been found on Loranthvs at Tanjore and Alamanda 
(Vizagapatam District). 

Diaspis cchinocacii, Bouche. 

Ind. Mus. Notes, I\', 211 (1899) [D. cahjpiroidcs] ; Mem. Dept 
Agri. Ind. II, 3G ; Proc. Second Entl. ^Meeting, p. 41. 

This species occurs in South India and at Manjri (Poona), on pric kly 
pear {Opunlia sp.). 
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Dias'pis mangifercc, Green. 

South Indian Coecidffi (]\IS). 

This species has been found at Alamanda (Vizagapatam District) 
on mango leaf. 


Diaspis roscc, Bouche. 

Ann. Soc. Ent. Fr., IX, p. 441 (1869); Brit. Cocc., I, p. 168, 
t. XIV [Aidacaspis]. 

This species has been found at Bangalore, on mango leaves. 


Honichionmpis aspklistrce, Sign. 

Ann. Soc. Ent. Fr. (4) p. 443 (1889) ; Ind. jMus. Notes, II, 
p, 17 (1891), III, V, p. 52 (1891) {hmsiliensis] \ Cocc. of 
Ce}4on, pt. ii, p. 110, t. XXXII (1899); 5lon. Brit. Cocc., 
I, p. 187, t. XX (1901) ; Proc. Second Entl. Meeting, pp. 262, 
300. 

. This species has been found in 'Mysore, on areca, jak ; Western Ghats 
(Madras), on pepper berries ; Nilgiris, on Ccara rubber ; Malabar, on 
coconut leaves; Godavari District, on Citrus leaves; Coimbatore, on 
Ficus leaves ; and in Ceylon, on ferns, cicada, mango, Capparis, and 
croton. 


Ilciitichioiiaspis dracceme, Cooley. 

Sepc. Bull. Mass. Expt. Sta., p. 57 ; South Ind. Coccidae (MS). 

This species has been found at Vadanapalle (South Malabar), on 
areca palm ; the young fronds are badly infested. 


Jleiiiichionaspis fid, Gr. 

Mein. Dept. Agri. Ind., II, ii, p. 38 (1908). 

This species has been found at Pusa, on Ficus glomerata. 

lleruichionaspis )ni>unia, Gr. 

Mem. Dept. Agri. Ind., II, ii, p. 38. 

This species was found at Pusa on the underside of leaves of banyan 
{Ficus sp.). 
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UcniicJiionasyis minor, Mask. 

N. Z. Trans. XYII, p. 33 (1884) ; Cocc. of Ce}4on, ii, p. llo, 
t. XXXIV (1899); Ind. ]\Ius. Notes, iii, p. 128 (1903); 
rdein. Dept. Agri. Ind., II, pp. 39-128 ; South Ind. Coccidie 
(MS). 

This scale has been found at Cuddapah, on Agave ; llcllary, on Cassia 
(ora ; Coimbatore, on tamarind ; and Sibpur (Calcutta), on sann-liemp. 


Hemichio}ias'pis thca Mask. 

Ind. Mns. Notes, II. p. 60, t. I, fig. 2. (1891) ; Mem. Dept, 
Agri. Ind. I, p. 342 (1907); South Ind. Ins., pp. 520-521, 
f. 411. 

This species has been found at Coimbatore, on pomegranate leaves 
in Ceylon, on tea ; and in North and South India, on tea. Also on 
Fsijchoiria and other plants. 


Lcucaspis indico, Marlatt. 

13. J., XXILI, 135 ; IToc. Second Entl. IMeeting. pp. 228-229. 


This species has been recorded from Poona as occurring commonly 
on mamio trees. 


Fiorinia prohoscidaria, Green. 

Bull. Ent. Bes., VUI, 133. 

This species was found in Jamaica, on Citrus imported from India. 


Fiorinia thca, Gr. 

j\Iem. Dept. Agri. Ind., II, ii, p. 39 (1908). 
This species has been found at Calcutta, on Citrus. 


Aspidiotus {Sclanaspidus) articulatus, Morgan. 

Bull. Ent. Bes., YIII, 133. 

This species was found in Jamaica, on Citrus imported from India. 
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Aspidioius camelliw, Sign. 

Incl. Mils. Notes, II, vi, p. 108 (1893) [Asp. flarcscens'] ; B. J., 
XIIT, p. 71 (1900) ; Mem. Dept. Agri. I ml., I, pp. 343, 353 ; 
Proc. Second Entl. fleeting, pp. 20, 37. 

This species has been found in the Nilgiris, on tea ; at Dodabetta 
(Nilgii'is), on Ficus sp. ; in Ceylon, on cinchona, Michcclia, Accicia, 
^Osbcclia and ivy ; and at Bangalore, on tea steins. 


Aspidiohis curcumw, Green MS. 

Bom. Jour. XXIII p. 135 (1914) ; Proc. Second Entl. i\Ieeting, p. 295. 

This species has been found at Poona, on turmeric rhizomes. 

Aspidioius cpanophylli, Sign. 

Cocc. of Ceylon, p. 51, t. TX ; South Ind. Coccidae (MS). 

This species has been found in the Nilgiris, on plantain leaf, Ceara 
rubber ; and in Ceylon, on tea, cinchona, palm [?J. 

Aspidioius cydonicc, Comst. 

B. d. XIII, p. 71 (1900) ; South Ind. Coccidic (MS). 

This .sjiccies has been found at Bangalore and Coimbatore, on grape, 
fig, pear ; at Co.imbatore, on fig fruit; and in Ceylon on Ficus carica, 
Cilrus dccumuua, Cycas, Cactus, palms, tea stems. 

It is widely distributed, being know i from Florida, Sandwich Islands, 
British East Africa, Uganda, Gold Coast, Jamaica, South India. 

Aspidioius dcslruclor, Sign. 

Ind. Mus. Notes, III, i, p. GO (1893) ; Bom. Jour. XIII, p. 70 
(1900). XXIII. p. 134 (1914) ; South Ind. Ins., p. 518, f. 408 ; 
Mem. Dept. Agri. Ind., II, ii, p. 33 (1908) ; Proc. Second 
Entl. fleeting, pp. 229, 239, 2G0, 300. 

This species has been found at Nadiad, on mango leaves ; Tinnevelly 
and Coimbatore, on coconut; Anantapur ; in the Laccadive Islands, on 
coconut; in Bombay, on mango ; in Ceylon, on tea, pepper, Ceara rubber, 
plantain leaf, Loranlhus ; in Cochin, on coconut leaves; at Moovathi 
(Wynaad), on coconut ; and at Pusa, on plantain leaves and mango 
leaves. 

It occurs coinmoMly on coconut, mango, castor, banana, guava, 
screw-pine, Ceara rubber and Ilcvea hrasUensis, and is often a bad 
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pest of coconut. It is very widely distributed and is known from British 
(Juiana, Zanzibar, South Africa, British East Africa, Uganda, and the 
Gold Coast. 

Aspifj iotas (lictyospcnni, i\Ioig. 

Ind. iAIus. Notes, IV, p. 119 (1899) ; Bom. Jour. XIII, p. G8, 
XM, ]). 345 ; South Ind. Coccida) (i\IS). 

This species has been found at Bangalore, on Dendrobium 
Coconada, on Mimusops clonji ; in Ceylon, on Cycas, Opanlia and Calo- 
phylluat ; and in North India, on tea. 

AspHliolus hartii. 

Broc. Second Entl. iMeeting, p. 295. 

Specimens on turmeric rhizomes at Poona were identified by Mr. 
Green as M. hartii, which is a West Indian species; and possibly tlie 
identification was a mistake for A. curcumxe. 


Aspidiotas latanicc. Sign. 

A. cydoniev, Gr. 

Mem. Dept. Agri. Ind., II. ]>. 33 ; Bom. Jour. XIII, p. G9 ; 
Soutli Ind. Coccidfc (MS). ; Proc. Second Entl. Meeting, 
])p. 214, 232, 239, 257. 

This species has been noticed at Coimbatore, on Ficus carica, sissal 
hemp, Carissa carundas ; [Madras, on Ncriu])i odorum ; Coonoor, on peach ; 
Calcutta, on Phccuu' sp., ; Bombay, ou Citrus, bamboo, Poinciuna 
reyiu ; Pusa, on Zizyjthus jujubu, Xylophylla clonyatu, Dulberyia sissu ; 
Bangalore, on guava leaves, tamarind fruit pods; Muzaft'arpur; and 
Poona, on orange leaves. 

It is also found on tamarind fruits, plantain leaves, Ficus carica, 
Dalbcrrjui sissu, guava, Xylophylla clonyatu, Zizyphvs jujuba. 

Aspidiotus orientalis, Newst. 

Ind. [\lus. Notes, 11, v, ]). 2G (1894), IV, 4 (189G) [oshccldcc]-, 
B. .J., XIH, p. G9 (1900), XXIII. p. 135 (1914) ; Proc. 
Second Entl. [Meeting, pp. 21G, 234, 239, 257, 2GG. 

This species has been found at Pusa, on plantain leaves. Cassia 
fistula, P'lcus rchyiosa, Mclia azadirachta, Zizyjdius jujuba, D. sissu ; 
in South India, on tamarind fruits; Bombay, on roses; Ceylon, on 
Osbeckia sp. ; Guntur, on Solanunt inelonycna ; Poona ; Ahmadnagar, 
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on roses, Cycus rcvolula ; Calcutta, on Phoenix sp. ; Alleppey (Travancore), 
on coconut palm ; Damda (C. P.), on rose ; Bilaspur, on guava leaves, 
pomegranate leaves. 

Also recorded on AegU marmclos and Tamarimlus. 

As'pidiotns tamarindi, Green MS. 

Proc. Second Entl. Meeting, p. 257. 

This s}3ecies occur commonly at Coimbatore, on tamarind. 

Po c iid :i an id iu f ril oh it ijorni.i^-. Green, 

Ind. Mns. Notes, IV, i, p. 41 (1896) ; Cocc. of Ceylon, pt. i, 
p. 41, t. TV (1896) ; B. J., XIII, p. 66 (1900): Bull. Ent. 
Pves. VIII, 132 ; Proc. Second Entl. Meeting, p. 229. 

This spgcies has been found at Vadanapalle (South Malabar), on 
l.rorn ; Coconada, on Mi))iusops clenyi', Coimbatore, on mango; ihmda- 
luoya (Ceylon), on Dcdbergia championii and Ixom coccineo'y and a" 
Pusa, on mango leaves. 

Chrysomphalus aonidum (fitus). 

Ind. Mus. Notes, IV, ii, p. 69 (1896); B. J., XIII, 69 (19v9')) : 
Cocc. Cejdon pt. i, p. 43 (1896) ; Mem. Dept. Agri. Ind., II. 
p. 33 (1908) ; Proc. Second Entl. Meeting, pp. 214, 236, 
262 ; South Indian Coccidec (i\IS). 

This species has been found at Pusa, on bamboo leaves ; Penukonda 
(Anantapur District), on Ficus ; Coimbatore, on mango vine (stems) ; 
South Malabar and Nilgiris, on Citrus leaves; Cochin coast, on Pandanus ; 
Calcutta, on Phoenix sp., ; Bombay, on Areca ccdechu and orange ; Khed 
(Poona District); Sirsi (Kanara District) ; and at Poona, on palms. 

Chrysomphalus aurantii, Mask. 

N. Z. Trans. XI, p. 199 (1878) ; Coccidie of Ceylon, pt. i, p. 58 ; 
Bom. -Jour., XIII, p. 71 (1900) ; Mem. Dept. Agri. Ind., II, 
ii, p, 134 ; Proc. Second Entl. Meeting, pp. 214, 266. 

This species has been found at Palghat (Malabar), on rose bush 
Godavari District, on jasmine leaves; in North India, on rose bush; 
in Ceylon on agave, pomelo, oranges; in Jamaica, on Citrus imported 
from India ; at Pusa, on rose stems, orange leaves and stems ; Bombay, 
on Cycas circinalis, Cycas recurvala ; Damda (Central Provinces), on 
rose ; and at Myitkyina (Burma), on pomelo and orange leaves. 
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It is a widely distributed species, recorded from Australia, New 
Zealand, America, British East Africa, Soutli Rhodesia, South Africa, 
Tasmania, Fiji. 

Chnjsomphalli!^ fossi, Msk. 

Cocc. Ceylon, j)t. i, p. 45, t. AM (189G) ; Broc. Second Entl, 
Meeting, ])p. 232, 234. 

This species has been found at C'oimbatore, on Carissa carandas ; Coco* 
nada, on mango leaves ; Poona, on Ban iiiijfonia aculangula ; in Ceylon, 
on Cycas sp., Capjmris ; and at Bilaspur (C. P.), on guava and pome¬ 
granate leaves. 


Chrysomphalus (righnididosus, Gi'. 

Mem. Dept. Agri. Ind., II, pp. 33-34 (1908). 

This species has been found at Mahableshwar (Bombay) ; and at 
Bangalore and Malabar, on jak leaf. 

Lepidosaplies (Mylilaspis) beckii, Newst. 

South Ind. Coccida) (MS). 

This species lias been found at Trivandium, on pepper leaf. 


Lepidosaphes crythrina. Rutherford. 
Bull. Ent. Res., V, p. 264. 


Lepidosaphes {Mytilaspis) lasianlhi, Gr. 

Mem. Dept. Agri. India, II, ii, p. 131 (1908), 
This species lias been found at Calcutta, on crotons. 


Lepidosaphes {Myldaspis ?) pallida, Green. 

Ind. Mus. Notes, lY, p. 5 (1896) ; South Ind. Coccidte (MS). 

This species has been found at Ramchandrapur (Godavari District), 
on guava leaf. 

I^epidosaplies (My/ilaspis) piperis. Green. 

Mem. Dejit. Agri. India, II, p. 34 (1908) ; South Ind. Insects, 
p. 519, f. 409 ; Proc. Second Jhrtl. Meeting, p. 300, 

This species occurs in the AVynaad and probably all along the Western 
Ghats as a local minor pest of pepper. 

VOL. I X 
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Parlatoria calianthina, Bcrl and Leo. 

Rev. Pat. Veg., Ill, p. 340 (1895) ; vSoiith Indian Coccidos (MS). 
This species has been found in iMadras, on oleander. 

Parlalona mainjifcra-, Marlatt. 

Bull. U. S. Bur. Ent. (T. S.) 10 ])t. ii, p. 28 (1908) ; South 
Indian Coccidae (MS). 

This species has been found in the Oodavari District, on a palmyra 
leaf-sheath. 

Parlatoria fcrgandii, Comst. 

Bull. Ent. Res., VIII, 133 ; Proc. Second Entl. Meeting, p. 299. 

This S]Deeies has been found in Jamaica, on Citrus imported from 
India ; and in India at Bangalore, on grape vine stems ; and Ahvar 
(Rajpiitana), on mango leaves. 

Parlatoria 'protcus, Curtis, var. mytilaspiformis, Gr. 

B. J., XYI, p. 319 (1905) ; South Ind. Coccidse (MS); Card, 
Chron. p. 070 (1843); Idem. Dept. Agri India, II, ii, p. 35 
(1908). 

This species has been found at Bangalore, on a species of orchid ; 
in the Konkan, on Garcinia indica ; and in Bombay, on Cycas recurvata, 
Draccena leaves, Kantia. 

Parlatoria {]VehsterieJla) zizyphus, Lucas. 

Ind. Mus. Notes, III, p. 102 (1903); South Ind. Coccida) (MS) ; 
Bull. Ent. Res. V, p. 233 (1914). 

This species has been found at Coimbatore, on Citrus leaves; Caleutta, 
on Citrus \ and in Jamaica, on Citrus imjjorted from India. {Bull. 
Ent. Pes., VIII 133). 

THYSANOPTERA. 

Note. —As lliis grou]) is dealt witli elsewhere in a paper by jMr. Itauiakrishna 
Ayyar (see pages G1S-G21), it is not included here.] 

ORTIiOPTERA. 

Acridiidas. 

{Unidentified Tettigid). 

This small Tettigid grasshopper occurs at Pusa as a minor pest of 
cabbage. 
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Aci'idu iiirritd, Ijinii. 

Kby., F. I. Acrid., p. 98 ; S. Jnd. Ins., pp. 524-525, f. 41G. 

This s})ecies occiir-s-tlirongliout the Plains and is found on iniscclinnc- 
ous crops, but is scarcely a ])c.s[. 


AsH'affhanKoui.'i ci/liudricus, Kby. 

Kby., F. I. Acrid, pp. 101-102, ff. 82, 83. 

This species is coniinoii at Pusa on grass, from July to November. 
It is doubtful whether it is really a pest. 


Pl/kroba cinciaUs, Kirby. 


Kby., F. I. Acrid, p. 105. 

This species is common at Pusa on grass, sweet-potato, etc., in July 
and August. 


Aiohpus tamulus, Fb. 


Epdcromia dorsalis, I. M. N., Ill, v, p. 73, fig.s ; Lefroy Ind. 
Ins. Life, p. 83, f. 21. 

Epacroaiia tamidus, Fletcher, S. fnd. Ins., p. 525, f. 417 ; Proc. 
Second Entl. Meeting, pp. 72, 98, 160, 180, 186, 190, 191, 
196, 199. 

.Eolopus tamidus, Kby, F. I, Acrid, p. 122. 

This grasshopper occurs throughout the Plains of S. India and is 
especially common in the Tinncvelly, Eamnad and Madura districts. 
It attacks rarji, cholam, cumbu, dhaincha, cotton, rice, maize, wheat, 
marua. 

We have it from Peshawar, on maize ; Munshiganj and I’usa, common 
on grass. 

Aiolopus ajjinis, 13ol. 


/Eolopiis qfjinis, Kirby, F. I. Acrid,, pp. 122-123, f. 92, 

This species is recorded from iMadura and Bandra by Kirby, and 
we have it from (larlisankar (Punjab), on sugarcane ; Pusa, common 
on grass ; Nasirabad Tahsil (Baluchistan), great damage to juar, August 
1917. 

Staiiroderus bicolor, Charp. 


Kirby, F. 1. Acrid., p, 127, f. 93. 

This species occurs commonly throughout India and Burma, on 
grass, etc. 
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Hetcropternis respondens, Wlk. 

Kirby, F. I. Acrid., pp. 141-142, f. 101. 

This species occurs throughout India, Burma and Ceylon and is 
presumably a minor pest of low-growing crops, although it never seems 
to have been reported as doing damage. 

(Edaleus nigrqfasciatus, SaiLSS. 

Kirby, F. 1. Acrid., p. 143. 

This species occurs throughout India and Ceylon. We have it from 
Pusa, on grass and jiiar ; Dharwar ; and Trichinopoly. 

Gastrimargus ))<ar,)icr(itus, Thnb. 

Kirby, F. L Acrid., p. 145, f. 94. 

This species is recorded by Ivirby from Baltistan, Nepal, Garhwal, 
Sylhet, Bengal and the Shevaroys. We have it from Pusa, Chapra, 
Surat and Bandra. At Pusa it has been found on paddy and lucerne. 

Locusla daniai, Linn. 

Kirby, F. I. Acrid., pp. 14G-147, f. 94. 

This grasshopper occurs throughout the Indian Empire. We have 
it from Pusa, on paddy (in numbers), on grass and oats in November 
190G ; also a few at Pusa in February 1917. 

AcrotgluH injicita, Wlk. 

Kirby, F. I. Acrid., ])p. 1.52-1.53. 

This species is recorded from North Beiigrd and Ceylon. It is a 
common species at Pusa and at 5iuzafTar]uir has been found injuring 
cabbage and cauliflower. We have it also from Koilpatti, on cumbii. 

Chrotogonus sp. 

Kirby, F. L Acrid ; pp. 1G1-1G7 ; S. Ind. Ins., pp. 528-529, 
t. 49 ; Proc. Second Entl. I\leeting, pp. 49, GG. 79, 8G, 90, 
95, 98, IGO, 181, 18G, 191, 193, 2G9, 274. 

Species of Chrologonus, (whether of one or more or of which species 
I cannot say) occur throughout the Plains of India, and arc often serious 
pests of young crops (tobacco, juar. wheat, etc.). They are best dealt 
with by bagnets. 
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Aul arches miliar is, L. 

Kirby, F. I. Acrid., pp. 168-1G9 ; S. Ind. Ins. p. 526, f. 418 ; 

Proc. Second Eiitl. Meeting, pp. 28, 77, 200. 

Aid. punctatus, Drury ; Kby., F. I. Acrid., pp. 169-170, f. 112. 

Aid, scabioscv, Fb. ; Kby., F. 1 Acrid., p. 170. 

Kecorded from Nepal, Sikkim, Orissa, Bombay, Coonoor, Ceylon. 
Me have it from tlie Shevaroys, Nilgiris, Aizagapatam and Coimbatore. 
It is found on coffee, coconut and Enjthrina, but does little damage as 
a rule. According to Green, the form scabioscc has been found at Veyan- 
goda (Ceylon) defoliating Enjthrina, arcca-nut, coconut and various 
shade trees. M'e have specimens of jnmctatus from Bnrdwan, on jute ; 
and Lashio (Upper Burma). 

Kirby splits this up into three species, nuliaris, punctatus and 
scabioscc, but it seems impossible to .separate them satisfactorily. 


Pcecilocenis pictus, Fb. 

Kirby, F. I. Acrid., pp 172-173, f. 113 ; S. Ind. Ins., pp. 526- 
527. f. 419 ; Proc. Second Entl. jMeeting. pp. 136, tab. 

This species is recorded by Kirby from Quetta, Karachi, Madras, 
etc. 

It occurs throughout the Plains of India and is found on Calotropis 
especially. It has been found to damage young Ficus carica in Bellary. 


Atractomorpha crenidata, Fb. 

Kirby, F. I. Acrid., pp. 181-182 ; S. Ind. Ins., p. 528, f. 421 ; 
Proc. Second Entl. Meeting, pp. 98, 270, 271, 288, 296, 
298, tab. 

This species occurs throughout the Plains of India, and is found 
especially on tobacco, brinjal, Amaranthus and other vegetable crops, 
of which it is often a decided pest. 


Atractomorpha scabra, Thnb. 

Kirby, F. I. Acrid., p. 182. 

This species is only recorded from Ceylon by Kirby. We have it 
from Hambantota (S. E. Ceylon) ; Tricomali ; Pusa, on grass ; and from 
Dacca (in numbers). 
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Orlhacrh sp. 

S. Ind. Ins. p. 527, f. 420 ; Kirby, F, I, Acrid., pp. 184-188 ; 
Froc. Second Entl. Meeting, pp. 90, 181, 187, 199, 288. 

This species has been found in Coimbatore, Tinnevelly, and Bellary 
and occurs probably throughout the Plains of South India. It is found 
on most low-growing crops, as a minor pest. 

CoJemania spJie^iarioides, Bob 

Kirby, F. I. Orth., p. 189 ; S. Ind. Ins., pp. 527-528, t. 48 ; 
Proc. Second Entl. Meeting, pp. 51, 59, IGO, 181, 187, 201. 

This species is found in Mysore, Bellary, Kurmil, and was a bad j)est 
of most low-growing crops from 1910-1913, but lately it has been little 
heard of. It has been found in the Ahmednagar district, on bnjra. 

Oxya relax, Fb. 

Kirby, F. I. Acrid., p. 199, f. IIG ; S. Ind. Ins., p. 533, f. 42G ; 
Proc. Second Entl. jMeeting, pj). 148, IGG, 181, 190, 202. 

This species occurs throughout the Plains of India as a minor pest 
of paddy especially, but it is also found on juar, sugarcane, maize and 
other erops. 

The eggs are laid on bases of Sorghinn stems. 

Hieroglyplms bilineatus, Kby. 

Kby., F. I. Acrid., pp. 202-203. 

“ Bengal. Mr. Lefroy suggests that this is a micropterous form of 
H. banian ” (Kirby). 

Specimens from Mandevi, Surat District, on crops in October 1903, 
vseem to agree with this description, but how far it is a distinct species* 
seems doubtful. 

I do not know whether this is identical with the Hieroglyphus bili¬ 
neatus, Sauss. IMS., referred to by Bolivar [B. J., XXIII, 174) ; if so, 
it should apparently be placed in the genus IJieroceryx. 

Iliewglyphus niyrorepletns, Bol. 

S. Ind. Ins., pp. 531-532, f. 425 ; B. J., XXIII, 172-175, ff. 1, 

2 (June 1914) ; Proc. Second Entl. Meeting, pp. 181, 201. 

IJieroglyphvs bettoni, Kirby, F. I. Acrid., pp. 203-204, ff. 118- 
119. 

This species occurs in Bellary, Kunml, and Guntur and is found on 
juar and tenai as a minor pest occurring in small numbers. AVe have 
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it also from Barban (Bombay); Kaira (Bombay) “ on crops and 
Lonavla. on rice, 21st November 1905. 

IlicfogJyphus banian, Fb. 

Kirby, F. I. Acrid., p. 204 ; B. Ind. Tiis., p. 531, t. 50, ff. 1-3 ; 

Broc. Second Entl. Meeting, pp. 147, IGG, 181, 190. 

This species occurs throughout the Plains of India as a pest of rice 
usually and in the United Provinces especially of sugarcane. It is 
possible that several distinct species are mixed up under this name, 
Faridpur .specimens show very reduced black marks on the sutures on 
the sides of the prothorax. 

Ilierofjlyphus concolor. Wlk. 

Kirby, F. I. Acrid., pp. 204-205. 

This species is recorded by Kirby from Kanara and Sylhet. It 
“ appears to be commoner than banian, with which it is probably often 
confounded (Kirby). According to Kiiby, the antennm in banian are 
whollv green, in concolor black, pale at base and at ends of joints, and 
the pronotum is smooth in banian, finely juinctured in concolor. 

In spite of Kirby’s assertion, we seem to have no specimens that 
can be separated as concolor, and I cannot distinguish this from baman. 
The antenme seem variable in colour even in specimens of the same 
brood reared from the egg. 

Spathosiernum p/rasinifemm, Wlk. 

Kirby. F. I. Acrid., p. 208, f. 121. 

According to Kirby this species is recorded from Bombay and Pusa 
and is very abundant and variable. We have it from Dacca. 


Orihacanthacris regyptia, Linn. 

Kirby, F. I. Acrid, p. 225. 

This species is recorded from Quetta. We have it from the Punjab, 
■ on cotton. 


Orihacanthacris flavcscens, Fb. 


Kirby, F. I. Acrid., p. 22.5-22G, f. 127. 

This species is recorded by Kirby from Madras and Ceylon. 
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Orthacanthacris succincta, Linn. 

Kirby, F. I. Acrid., pp. 227-228, f. 125 ; S. Ind. Ins., p. 530. 
f. 423. \Cyriacantliacris\ 

Tills species occurs tbroiighout the Plains of India and Ceylon,^and 

the well-known “ Bombay Locust ” dealt with in Entomological 
Memoir, Yol. I, No, 1. ^ 

Cyrtacanihacris ranacea, Stoll. 

Kirby, F. 1. Acrid., p. 231 ; S. Ind. Ins., pji. 530-531, f. 424 ; 
Proc. Second Eiitl, Meeting, pp. 88, 90, 103, 199. 

This specieoccurs throughout the Plains of India on almost all 
crops, but is usually found in nnall numbers only. It is a minor pest 
of cotton and other crops and has been reared from the egg on cotton 
at Pussa. 

Schistocerca tatarica, Linn. 

Kirby, F. I. Acrid., pp. 232-233, f. 128. 

This species is recorded by Kirby from Sind, Nepal, Assam, and 
Ceylon. It occurs all along the AVestern Ghats and the -Himalayan 
Region, appearing in migratory hordes and doing immense damage. 

Tcratodes monticollis, Gray. 

Kirby, F. I. Acrid,, p. 235 ; Ind. Ins. Life, p. 88, ff. 28, 29 ; 
Proc, Second Entl. Meeting, p. 235. 

This species is recorded by Kirby from Bombay and Ceylon. It 
has been sent in to us from Bengal as attacking grape-vine leaves, but 
is probably a mere casual visitor or feeder on grape-vine. It seems to 
be commoner on the Bombay side. 

Euco'piacra 'prwmorsa, Stal. 

Kirby, F. I. Acrid., pp. 240-241. 

This species is recorded from Bandra, Madura, Bhamo and Tenasserim, 
by Kirby. It is apparently a common species and is probably at least 
a minor pest. 

Catavfops sp.* 

Kirby, F. I. Acrid., pp. 24G-2.54 ; S. Ind. Ins., p. 529, f. 422. 

This species occurs in Tinnevclly and Ramnad as a local and sporadic 
pest of cotton (damaging bolls, flowers and leaves) and grasses. 
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Heteracris illuslris, Wlk. 

Kirby, F. 1. Acrid., p. 2G3. 

This species is recorded from Soiitli India by Kirby. It occurs 
fairly commonly at Pusa, on grass. 


Heteracris sp. 

This species was found at Peshawar, in numbers on maize in October 
1914. 

Chorocdocas ca'pensis, Thnb. 

Kby., F. 1. Acrid., pp. 263-2G4. ^ 

This species i.-^ recorded by Kirby from the Himalayas, Calcutta, 
Coromandel Coast. Ceylon, Bhamo. It is a widely distributed and 
common species and is presumably a minor pest. 

Heteracris etegaas, Wlk. 

Kirby, F. I. Acrid, pp. 2G4-2G5, f. 139. 

This species is recorded by Kirby from North India. We have it 
from Surat. 

Tylotropidivs varicornis, Wlk. 

Kirby, F. I. Acrid., pp. 2G5-2GG, f. 140. 

This species is recorded by Kirby from S. India, Ceylon, Karen 
Hills. It is widely distributed and common and is probably a minor 
pest. We have it from Pusa. 


Gryllid.e. 

Gryllotalpa africana, Pal. 

S. Ind. Ins., pp. 534-535, f. 428 ; Prbc. Second Entl. Meeting, 
pp. 140, 270. 

This species is apparently abundant throughout India. The Pusa 
collection contains specimens from the Palnis, Cuttack, Pusa, Rangpur, 
Rajapati, Kliasis, Sliillong, Abbottabad, Srinagar, Hoshangabad, Igatpuri 
and Bombay. Possibly more than one species i^ included under tliis 
name. Wn have also a very much larger species from Shiraz, Persian 
Gulf, named by Lcfioy as G. gryllotalpa and found damaging all forms 
of root crops and flowers by burrowing and destroying the points of the 
roots. 
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G. ajrlcana lias been noted at Pusa to damage cane-shoots in P'ebru- 
ary and March, gnawing into shoots at junction with sett ; at Dacca 
and Pusa, slight damage to seedling tobacco ; >tated to damage opium 
poppy plants by cutting them off when consideralily advanced in growth 
{Incl. Mas. Notes, II, vi, 172) ; Jorhat, damaged barley crop (Farm Supdt., 
letter of 8th December 1913) ; Kurnowl Factory, Tirhut, reported to be 
doing great damage to newly-sown Natal indigo by burrowing around 
roots (letter from F. Murray, 3rd November 190b). 

Brachylrypcs portentosus, Licht. {=ac]ia(inus). 

S. Tnd. Ins., p. 53G, f. 430 ; Proc. Second Entl. IVIeeting, pp. 79, 
83, 98, 132. 270, 278, 281, 290. 

The distribution of this species appears to be rather restricted in 
India and the exact limits are not clearly known. It occurs abundantly 
throughout Bengal and Bihar, but in jMadras only at Nellore, where 
it was found damaging Casuarina seedlings. 

The young emerge during the first half of October at Pusa, and 
attain the adult stage about the middle of June. 

It is a serious pest of indigo, Scsauiion, cotton, jute, tobacco, cabbage, 
cauliflower, and chillies. 

It did serious damage to rice-crops in Comilla in June 1893 {Ind. 
Mils. Notes, III. V. ]). 78) and has been noted at Jalpaiguri, destroying 
cauliflowers at the Claol, 22nd October, 1914 ; in Nejial, much damage 
to Besidency lawns by burrowing. 3rd September 1912 ; Tclhara Indigo 
Concern, Bairagnia. Champaran, indigo ravaged, 27th April 1911 ; 
Pabna, seriously damaging crops, especially young jute, 27th April 
1910; Malda, young mango — graft shoots 28th May 1909; Dacca, 
much damage to jute and paddy, 23rd April 1907 ; Bogra, young jute 
plants much injured, 24th April 1900 ; Myitkyina, much damage to 
gardens and forest nurseries, 2nd October 1903. 


LiogrijUiis himacidatus, de Geer. 

S. Ind. Ins., ]). 537, f. 431 ; Entl. Note, 99 ; Proc. Second Entl. 

Meeting, pp. 50, G2. 

This s])ccics occurs throughout the Plains of Tntba. It is partly 
predaceous, feeding on caterpillars and grassho])pers, and partly vege¬ 
tarian, feeding on decaying vegetation and growing plants. It has been 
found to gnaw into gram pods and eat the seeds, sometimes doing con¬ 
siderable damage, and it attacks lentil pods in a similar way in the 
Central Provinces, eating the seeds. 


m 
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Tn Khandcsli it was found destructive to ])otato plants, cutting stems 
near soil-level {Ind. .Vu.,-. Notes. 111. ii, 97) [I Bracki/tnjpcs], and at 
Jabbalpur, attacking gram. ))iasar and linseed and did 4. to C annas 
damage. (i\lr. Misra s Note in File). 

G'n/Uas viator. Kirby. 

Kirby. Cat, Ortlu, II, 32 (19(K)). 

GnjUas mclanoccpltala.s, Sauss., Aleni. Soe. Geneve, XX^ , 174, 
t. 12 (x) ff. 1, 2 (1877) [ncc Scrv.J. 

GrijUvs nielaaocepJtalas. Froc. Second Entl. Meeting, pp. 98, 
217. 

[Note.—S ervillc's (•’. uiet(tnocepli(iti>9 [Oitli.. p. 342 (1S.>9)] i.s also from llcngal. It 
i.s not quite eeituin wlu liter our species is S’aussure s ctr fServille s.] 

This species occurs as a pest clueily in the Fun jab, attacking young 
cotton })lants in May and June as a major pest. It is controlled by 
light trajis and fires at night. 

It is an occasional pest of young mango plants, and has also been 
reported from the Uitper Sind Frontier, injuring young jiiar crops, July 
1892. [lad. Mas. Notes, 111, v, 77) ; Orai (Bundelkhand), attacking 
young r(d)( crops (O. D. A. s letter of 8th .January 1909) Kajanpur 
Subdivis on. Funjal). attacking rap seed (Assistant Commissioners 
letter, 20th May 1904) ; Mokameh Tal, crious pest of rabi ciops, respon¬ 
sible fo damage of about 400 biijitas of cio}) in 1912 (letter from Mr. 
Wood house. 0th June 1913). 


TSOFTERA. 

TER.MITIDiE. 

Microtennes obesi. llolmgr. 

llolmgr, Entl. Mem. V. 109 IGO [obesi and anaadi] ; Froc. 

Second Entl. Meeting, pp. 194, 196, 281. 

4'his termite is a serious pest of wheat seedlings at Fusa, etc., and 
of wheat when coming into car at Iloshangabad. It also attacks cabbage 
and cauliflower at Fusa. 

Odoatotcrnies parvideas. llolmgr. 

Entl. j\lem., V, p. 104 ; Froc. Second Entl. Meeting, pp. 46-47. 

Tins species was found on an estate on the Gauhati-Shillong road 
as a serious ])est of Cajanas iiuhcas. eating the roots. 
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Odontotermes hancjahrensis, Holmg. 

Holing. Entl. Mem., V, 151-152. 

This species has been found at Hadagalli, nibbling roots of cholam. 

Odontotermes ohesvs, Rainb. 

Holmg., Entl. Mem., V, 14G-149. 

This species has been definitely noted from Qiiilandy (Malabar), 
damaging young coconut palms ; Coimbatore, galleries on tree-trunks ; 
Hadagalli, nibbling bark of small tree ; IMysore City, on bark of Grevillea ; 
Lyallpur, on tree trunk ; Bankura, eating sugarcane setts. 


Brotermitid/E. 

Stylotermes fletcheri, Holmg. 

Holmg., Entl. Mem., V, 142-143. 

This species was found in the Shevaroys, burrowing in the rotten 
interior and in sound wood of a mango tree. 


Hodotermes viarum, Koenig. 

Hodotermes I'oenigi, Holmgren, Entl. Mem., V, 138. 

This species occurs commonly at Coimbatore and sometimes does 
some damage to grass lawns liy cutting off grass. 


3.—vSOME INSECTS RECENTLY NOTED AS INJURIOUS IN SOUTH 

INDIA. 

By T. V. Ramakrisiina Ayyar, B.A., F.E.S, F.Z.S., Acting Govenvnent 

Entomologist, Madras. 

The latest connected record of the injurious insects of South India 
is the Yolume on Some South Indian Insects by Mr. Fletcher. In the 
preface to that publication the author writes thus :—“ The list of crop- 
pests is not complete, and it must be clearly understood that it cannot 
be complete for many years, if cYcr. EYery month new pests come to 
light, many of them altogether unknown CYcn by name, and our know¬ 
ledge of old pests is augmented.'’ These words arc only too true ; for, 
since the publication of that Yolumc in 1914, scYeral new insects of 
economic importance liaYC been noted in South India within the last 
three or four years. 
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South Indian Insects ; «, l^opillia cJil(n'iO)tx21^ ; h, lihizotrof/iis ruftis x2hc, Apottieci/iia jjcrotteti x2 
Trachys bicofor xl ; r, Chclidonimn chtctiim x2^: f, Jhtrutoma hidi xl3. 
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In this paper I have attempted to bring together a very brief account 
of these recently noted forms. Of course, casual references and .stray 
notes of some of these have appeared in reports and departmental papers 
but nowhere in a connected and complete manner. 

The list is neither complete (it can never be complete for many a long 
time to come), nor docs it profess to give any detailed accounts of the 
different forms. It is more or less a skeleton list forming a sort of supple¬ 
ment to Mr. Fletcher’s valuable volume, and the only reason for its publi¬ 
cation is to bring together our scattered and necessarily incomplete 
knowledge of these forms into a connected shape as a sort of nucleus for 
future work. There is little doubt that, as our knowledge of the.se 
insects increases, it may be possible to bring out further papers con¬ 
taining detailed infoimation on each of these forms. In the list, I have 
included not only those insects that have been recently noted as of some 
economic importance, but also others, which though already known and 
recorded, have not been sufficiently recognized as injurious in South 
India. The forms are arranged under their natural Orders and with 
regard to many which have not yet been scientifically identified, I have 
given popular names by means of which each might be recognized 
until it gets its scientific baptism. 

Hy-mexoptera. 

Eurfitoma indi, Giraulth (Plate 9, fig. /.)—This is a small wasp of the 
family Eurytomidro included in the large group of Chalcidid wasps. 
Most of the insects of this group are parasitic on other insects and as 
such beneficial in many ca.ses to the cultivator. This specie.s, however, 
seems to be one among the exceptions. The adult insect is black 
with the abdomen shining ; measures 2-25 mm. It breeds iirside seeds 
of dlmincha {Sesbunid agi/ptiaca) pods and destroys the seed. The insect 
was noted on the Coimbatore farm three years ago doing serious 
damage to a crop of dliaincha left for seed. A smaller insect, also a 
Chalcidid, Me(jas(ifjmus indi, Gir., has been noted along with it and 
is believed to be a parasite on the seed-borer. 

In general form and habits this borer appears very closely allied to 
the American ‘ Clover-.seed Chalcid ’ {Bnichophagus Junehris, How).2 

Philanthiis ramakrishnee, Turner. (Plate 11, fig. 1.)—This fossorial 
wasp is one of the many insect enemies of the honey-bee {Apis indica) in 
the Hills of South India. I first noted this on the Bababudin Hills in 


* Tlie name given to tins insect in the Report of the 2nd Entomoloyiad Conference. 
Rusa, (p. 73), is a mistake. 

-See Monthly Bulletin Calif. St. Com. Ilort., Vol. II, p. 690 (1913). 
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^Mysore at an elevation of 4,000 feet. It has latterly been noted on the 
Palnis also. Numbers of the honey-bee arc carried off by this ivasp 
and stored in nests made in liard banks at the sides of hill roads. There 
is no doubt that hives of honey-bees are depopulated in this way by 
this insect. Interesting accounts of how species of these wasps hunt bees 
and store them, will be found in Tabre's interesting works. 

Xfilocopa tenuiscapa, Westw. In buildings where the roofing matei’ials 
are of bamboo or weak and unseasoned wood this carpenter-bee causes 
considerable damage. The rafters and beams are riddled with holes 
inside which the insect breeds. Swanns of these insects arc found 
hovering about the building all day long with their characteristic 
disturbing noise. I liave collected the ^Meloid beetle Cissites debyi in 
the galleries made by this bee. This latter insect is believed to be 
predaceous on the larvae of the car])enter-bee. 

Among other Ilymcnoptcra already recorded as injurious, mention 
may be made of tAvo well-known ants —(EcopliijUa smarttydina and Campo- 
nolus compypssns. The former was recentl}" found bad o)i the crowns of 
coconut trees in South Kanara. It is found very hard to get rid of the 
nests on these trees ; tree-climbers often suffer very much. The latter 
is chiefly found guilty of spreading colonies of scale-insects from tree to 
tree ; this has been noted especially in the case of two Coccids on the 
Coimbatore farm, viz., Palvinaria maxuna, Gr., and Anomulococcus 
indiens, Gr. 

COLEOrrERA. 

Iloloff ichia sp. (Plate 9, fig. b.)* This is a fairly big cockchafer beetle, 
chocolate-browm in colour. Mr. Arrow of the British IMuseum, to 
whom it was sent, says that the species is new to the Museum. 
Thousands of these emerge from the soil at the hill-sides soon after 
the first suminoi- rains on the Nilgiris. The grubs are generally 
found active from September to November. In certain years these 
do considerable damage to young cinchona seedlings. Thousands of 
the adults may be caught at lights in ]\lay—.lime. Another known 
species, II. repetita, is occasiona ly found with this species, but not in 
such numbers, on the Nilgiris. 

y opillid chlorion, Newin. (Plate 9, fig. a.) This small pretty green 
insect is found in company with the big cockchafer noted above, 
and the grubs too have the same habits, but arc smaller in size. 
Cockchafer grubs of sorts have now and then been observed also under 
cholam plants and other garden shrubs on the Coimbatore farm. 


* Since described in Aiui. Mag. Nat. Hint., Jul\- UlU, p. 24, by Mr. Arrow as 
Jihizotrogus rufus. 
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Anodos’i'^ .''p. AVitliin the past tliree or four year., the l('i>al 
crop {Sdfirid ilalira) on the Coiinhatore farm has )jeen found 
subject to tlie attacks of a Languriad borer. Tlie nature of the damage 
and the external svm])toms of the crop are similar to tho^e caiDed by 
ordinarv boreis—the fading; and Gradual death of the shoot.s and ears, 
and death of tlie ])lant. The beetle ap'pears to be a species of 
Avadasivs ; another hn'otylid whieli I have noted as a borer till now is 
Fatidf l(wgicn) nis, W.. breedin<f on dry and rotting Euphorhid (Difiijiioni))} 
plants {See Fletcher, p. 290). The life-history of this loifd beetle has 
recentlv been woiked out by my Assistant, j\lr. F. Isaac.''' The 
eggs are thru.st into the .stem at the nodes singly, a few inches above 
the ground level. The grub feeds from inside and pupates in the hollow. 
The beetle is small in size, about G mm. in length, and red and blue in 
colour. 

AnlJircnas piinpidclla', Fab., var. (Fig. 7G in Fletcher's book.) Sillc 
and woollen goods are found subject to the attacks of a small 
Derniestid in South India. The beetle is very small, oval in shaj)e and 
dark brown in colour with white patches on the elytra. The small dark 
hairv larva is found feeding on silk cocoons, woollens, brushes, etc. 
Antliduvs i<ts(idlus has been reported more than once from Army 
cloth’ng de];rds. 

Trddtij.'i bivolor. (Idate 9, fig. d.) The tree {Biitca Jrondosa) 

is .nibject to the .serious attacks of this Buprestid leaf-miner. In the 
months from December to i\Iaich, when fresh leaves are put out by 
the birshcs, cverv leaf is found mined and blistered by this borer. The 
beetle is comparatively small in size and dark bluish in colour. It is 
very common in South jMalabar, 

A siiccies of Travhijs is r<derred to as a pest of jute in Bengal (vide 
Repot t of Secoitd Entomological Meeting, p, 131) but I do not know which 
s])ccies this one is. 

ir/re-ironn.s’. Reports of Elaterid grubs attacking jiotatoes in the 
Hills h ave been recently received. The actual species concerned has yet 
to be lu’ed out. 

Tin Mofinga stcin-borci-. The larva, which in this case is a longicorn 
borer, attacks the nwringa tree {Moringa pterygosperma). The beetle is 
a typical Lainiad ajipearmg more or less like one of the species of 
Monohammas. It is about 19 mm. long and greyish-brown in colour. 
The insect is found occasionally serious. The life-history has recently 
been woiked out by my Assistant Mr. T. V. Subramania Ayyar. [See 
paper No. GG of these Proceedings.] 

* .Sec also Air. Isaac’s paper (No. 05 of these Proceedings). 
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Chelidonium cinctum, Chier. (Plate 9, fig. e.) Mr. Anstcad, the 
Deputy Director of Agriculture for Planting Districts, has recently found 
this insect attacking CVfras trees in the Mysore uplands. Probably it is 
similar in habits to the other well-known orange-borer of Coorg, Chlori- 
dolum alcmcne. It may be the same or similar to one noted in Coorg 
by Fletcher (Sec Rept. oj Second Entomological Meeting, p. 211). 

The Morinda shoot borer. This insect is a very small pale-brown 
beetle, the whitish grubs of which are found attacking the growing 
terminal shoots of Morinda tinctoria plants. The presence of the 
pest is easily seen by the faded and drooping appearance of the 
young distal shoots ; the latter turn black in course of time and drop 
down. The larva is a minute pale white grub ; the pupa is also found 
in the same place. The beetle appears to be a Scolytid, having an 
oval pro thorax and small brownish head tucked underneath the thorax. 

The Kolingi pod beetle. (Plate 10, fig. g.) As a green-manure plant 
in wet areas, the kolingi or wild indigo [Teplirosia jmrpurea) is held 
in high esteem in South India. Seeds are regularly collected and even 
sold by the Department. The growing pods of this bush are attacked 
by a small beetle borer—an Anthribid, probably a species of Anccerus 
—which eats away the seeds and makes the pod empty. The pupa is 
also found inside the attacked pod. The insect is found in Tinnevelly, 
Tanjore and South Arcot districts. The adult beetle is very small in 
size, 2*5 mm. long, pale greyish in colour and is almost similar in 
appearance to the kolingi seed. It is a very active creature. 

Longiiarsus nigripennis, Motsch. The grub of this small flea-beetle 
contributes a share to what is called the Polhi disease of pepper in North 
Malabar. The adult beetle is a very active small creature with the head 
and thorax ochraceous and the elytra bluish-black ; the hind femora are 
extraordinarily thick. Eggs are thrust singly just under the rind of the 
growing pepper-berry ; the small cream-white grub feeds on the inner 
contents of the berry and makes it hollow—this hollowing of the pepper- 
berry, to whatever cause it is due, being called the Pollu disease of 
pepper. The mature grub drops down into the soil and pupates undcr- 
cround enclosed in an earthen cell. I am reading a separate paper on 
this insect [Sec page 925]. 

There are also other species of fica-beetles which are often noted as 
sporadic local pests causing a certain amount of damage to crops in certain 
seasons. Of these the following are the chief:— 

The Bad llca-bcetlc. This dark shining beetle has been noted in 
Coimbatore and Kollegal doing damage to the foliage of bael, ^Egle 
niannelos. They feed together in numbers and cause considerable 
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PLATE 11. 




Fig. 1.— r/t IIS i'll in(i/, ris/nio .. Turner, x2.*. 

The lower figure shows a specimen in flight, carry 
ing off a honey-bee. 



Fig. 2 .—Alridcs 2 )i(‘tiis. natural size 
and magnified (x5). 
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damage within a short period of time. It does not appear to l)e 
'picta, Baly. 

Theflea-beetle. This small flea-beetle appears to be a 
sjjecific pest of the millet Panicuni miliare in Coimbatore ; the larvie 
bore into the plant stem and often eause “ dead hearts.'’ 

The Radish flea-beetle. This small very active bright-blue insect is 
found doing serious damage often to eabbage, radish and other cruci¬ 
ferous plants. It is also occasionally found on other irrigated crops 
but the insect is very partial to Crucifcne. It appeals to be similar to 
a flea-beetle which I remember to have collected on brinjal in Muzaffar- 
pur in October 1901. 

Other flea-beetles arc those found on sann hemp, castor, etc. 

Green potato leaf-beetle. A shining green Galerncine beetle is 
found on the Xilgiris feeding on potato-leaves in some numbers. 
Similar beetles have also been noted on sweet-potato in Tiimevellv and 
other places—but not as bad pests. 

Several species of Mijllocerus are now and then noted on various 
cultivated crops but only a few of these sjiecies ever do any appreciable 
damage and even this is not of common occurrence. The following 

O O 

species may however be watched. 

MylJocenis suhjnsciutns, Guer. This species is a grey insect commonly 
found on a variety of plants. Noted on brinjal, potatoes, apple, etc. 
Sometimes the insect causes serious damage to brinjal foliage in the 
Plains. 

Myllocerus discolor. This weevil is the common greyish-brown 
species found on a variety of crops all over South India. It has been 
noted on maize, rayi, cholam, etc. In bad seasons and when the plants 
are young this weevil does appreciable damage to the crop, although 
in normal years the work of the insect is negligible. 

Myllocerus dcntijcr, F. This pale-greyish beetle is occasionally found 
defoliating Icnai {Sctaria). cumhu, etc., in South Arcot. 

Myllocerus viridanus. This pretty green species is generally found 
on groundnut, castor, Hibiscus esculcntus, etc. Stebbing notes this 
insect as a bad pest on teak in the Walayar forests. With this species 
is often found a smaller species, M. preliosus, F. 

Corresponding perhaps to the species of Myllocerus in the Plains we 
have one or two species of Syuipiczomias on eoll'ee, cinchona, etc., in the 
Hills. The species noted so far arc S.jrater, S. cretaecus, and S. dccipicns. 

Alcides piclus. (PI. 11, f. 2). This species of Alcides, which is not 
unknown in South India, has within the last two or three years 
taken to feed on lablab. The grubs and piipm are found infesting 
the main vines and some damage is done to the plant. 
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Conarthriis jansoni, Woll. In the coastal tracts of Malabar a 
Cochin I have noted a small shining black beetle boring in nmnb( 
into the bamboo framework of sheds and fences near houses. The sp 
bamboo j^ieces are badly tunneled in some cases. Fletcher has notec 
beetle of similar habits in Ceylon {Myocalandm cxaruta, Boh.), bin 
find that this insect is not the same as the Ceylonese one. 

The Jak-fruit weevil (PI. 12, f. 1). In Malabar and the Mys( 
uplands young fruits of jak trees are sometimes very badly damag 
by this insect. The weevil is a very small one, measuring abc 
6 mm. in length, and is pale-greyish-brown in colour. The snout 
prominent. Hundreds of the small cream-white grubs are fou 
riddling healthv tender fruits and as a consecj[uence the fruits shri-' 
up and drop down. Dr. Marshall, to whom I sent specimens so) 
time back, tells me that the insect belongs probably to a new gei: 
and that he would describe the same soon. 

Cahnulra rugicollis, Fst. This small weevil has been noted as 
pest of sal {Shoren robusia) seedlings in Ganjam. In appearance it 
more or less like the ordinary rice Calandra but slightly bigger. . 
fallen sal seeds contain the grubs and pupso of this weevil. This v 
noted by a nephew of mine who is a Forest Officer. It appears clos< 
allied to the acorn weevil (C. scidptarata, Gyll.) mentioned by St< 
bing, and is perhaps the same as the undermined ‘ Sal weev 
referred to by Stebbing on page 450 of his book on Indian Forest Insec 

Kubber Seolytid.* (PI. 12, f. 2J. A small reddish-brown Scolyi 
beetle (very likely a species of Xylebonis) was recently sent up fr( 
a rubber estate in Cochin as doing damage to Herea bark. 

Rubber Platypodid. (PI. 12, f. 3). This was reported from Travi 
core doing the same kind of damage to rubber bark. The insect fr( 
its structure appears to be a species of Platypodid. 

Coconut Seolytid. A small Seolytid, said to damage coconut steii 
has been received two or three times from different parts of South Ind 

The real bionomics of these Scolytids have to be studied to see whetl 
they are the cause or the effect in these different cases, since in the cj 
of rubber a fungus disease is often found mixed up. 

Two weevils—Melon weevil {AcytJiopeus citnilU, Marsh) and a sm 
Apion {Apioyi amplum, Fst.) may also be added to the list of weevils. T 
former was noted in Cuddapah and Bellary inside melons, and the lati 
has been collected on Anacardumi fruits in i\Ialabar and also breed! 
in green-gram pods in Coimbatore. 


* Since named by Col. Winn Sampson as Xylebonis hiporus, n. sp. 







PLATE 12. 



Fi". 1.—Jak Weevil ; a, larva > 8 ; h, pupa 8 ; r. 
beetle, dorsal view, natural size and enlarged 
( 8) ; (f, beetle, side-view, > 8. 



Fig. 3.—Rubber Platypodid (x16). 
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EXPLANATION OF PLATE 13. 


Ah'ides bubo. 

1. Stem cut Open. showii\g eggs (leposited in it (x 

2. A single egg, magnified (X 33) 

Fig. 3. Newly-hatched larva ( X 30). 

Fig. 4. Full-grown larva (x 10). 

Fig. 5. Stem attacked by larva, showiiiL' galls. 

Fig. (». Stem cut open, showing larval workings (x I3) 
Fig. 7. Pupa, magnified ( x 8). 

Fig. 8. Adult beetle ( x 14). 

Fig. t). Pair of beetles (x 1,1). 

Fig. 10. Beetle, .side-view ( x 5). 

Fig. 11. Beetle, dorsal view (X 5). 

Fig. 12. Clialcidid parasite (X 10). 











rROCEEDIXGS OF THE THIPD ENTOMOLOGICAL MEETING 


321 


Before leaving beetles, I may add a few remarks on the following 
insects wliicli have already been noted as injurious, just to point out 
their present status in view of our further knowledge of these insects. 

Pempheres afjinis. Tliis insect has within the past two or three years 
distributed itself with Cambodia cotton into tracts where it was not 
found till now — viz., iMadura, Ramnad and Tinnevelly districts. It 
appears that the weevil exists in different parts where no cotton is grown 
— for I noted the weevil on Hibiscus esculent us in North Malabar — and 
makes itself prominent with the introduction of cotton cultivation. 
The life-history of the insect has been worked out and an account of it 
will be found in my paper on this insect in the Year Book of the Madras 
Dcparbnenl of Agriculture for 1918 (pp. 1 — 13) [Coloured plate exhibited]. 

Alcides bubo. (Plate 13). This insect continues to be a bad pest 
of Sesbania (agathi) in betel-vine gardens. The plants do not suffer 
much when they have grown 4 or 5 feet high ; but during the younger 
stages very serious damage is done. Two or three applications of lead 
arsenate during the earlier stages at intervals of a fortnight checked the 
attack in the early stages. I am exhibiting a coloured plate showing 
the different stages of this pest. Two parasites Metastenomyia juliani, 
Cfir., and Eurgtoina pigra, dir., have been noted on the grub ; but not 
to any great extent. In page 97 of the jMadras Deportmented Year-Book 
for 1917 is a short paper of mine on the egg-laying habits of this insect. 

Aleidcs afjaber. This is a specific pest of gogu (Hibiscus eetnnabinns) 
and is also found on Hibiscus escidentus ; pretty bad occasionally. Alcides 
leopardus, 01., mentioned by Fletcher in his book, is apparently a wrong 
identification for A. afjaber, for I have never seen A. leopardus anywhere 
in Coimbatore. I, however, got some specimens of this latter species 
breeding on a wild plant in South IMalabar a couple of years ago. 

Peltotrachelus pubes —a weevil noted in the Shevaroys on orange 
This is a minor pest only. 

Apoderus tranrjucbaric^is. Recently this insect has been noted in 
numbers on tender shoots and leaves of mango trees in Chittiir and adja¬ 
cent mango tracts. (Reference to my note in Bulletin of Second Hundred 
Notes). 

Pachytychius mung(,nis, originally noted on green-gram, is also found 
on dhaincha as a pretty bad pest, causing prominent swellings of the 
stem. 

Olenecamptus bilobus (Plate 10, figure h), though iiotcd by Lefroy in 
his Indian Insect Life, is not in Fletcher’s book. It is sufficiently 
important to be grouped as a pest. I have noted this doing damage to 
cultivated figs in Krishna, Bangalore, and other places. It was once 
noted on pomegranate also in Salem, Coimbatore. 
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Apomeci/na perotleti (Plate 0, figure c) has recently been noted in 
Godavari and Vizagapatain districts as a pretty bad pest of cucurbits, 
esjiecially of the vegetable called dondekaya in Telugu. 

Among Brucliids of economic importance the following might be 
noted.— 

BrucJius analis — on stored pulses. 

B. thcohromw — breeding on red-gram in the fields. 

B. chinensis —both in the fields and in the store room. 

Other unidentified species are, one species breeding on lab lab in the 
fields, one on cow-pea also in the field, and another from agalhi (Sesbania) 
pods in the field. The correct identification of these species is a matter of 
great importance, as confiLsion is sure to arise. 

Xyleborus fornicatus (PI. 14) was once noted pretty bad on a species 
of red garden castor plant in Bangalore. Being a well-known pest of 
tea and other plants in Ceylon, and this being the first record of it in the 
Plains, it is necessary that the progress of this pest should be watched 
carefully. 

The Bostrichid, BJiizopertha dominka, which was till now considered 
a minor pest of stored cereals, has during the past two or tliree years 
proved a serious pest of stored paddy. This was the case in the Coro¬ 
mandel districts two years ago. 

The weevil, Tylopholis ballardi, mentioned in IMarshaH’s Fauna 
volume, has been noted attacking Bengal gram in Bellary, but has not 
been noted as serious. 

Lepidopteua. 

Chilades laius. This Lycasnid is occasionally noted doing damage 
to Citrus shoots in the Xorthern Circars. 

Parata alexis. The larva of tliis Skipper is found .sporadically in 
numbers attacking the foliage of Pongamia glabra, a tree the leaves of 
which are largely used for green-manure in wet-lands. 

Psychidre. Among bag-worms we often have jouble with some 
species. One is sometimes found on castor in Coimbatore (probably 
Psyche vitrea). and another on fruit-trees in the Xorthern Circars, 
especially on Sapola. 

Conlheyla rotunda. A sporadic serious pest of coconut trees on the 
South ^lalabar coast, it has^also been noted by iMr. Ans ead as a pest 
of tea in the Hills. (See my paper on this insect, p. 91, Madras Depart¬ 
mental Year-Book 1917.) 

Natada nararia was once found as a bad pest of the garden 
hedge plant, Pithccolobium dulce, in Coimbatore. 
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PLATE 14. 



Shot-hole Borer {Xyh iHn us j'ornictdifs)'o\ 
hored by beetles ; />. eggs , 16 ; <•, larva 


csstor-stcm at Bangalore, u, castor stem 
20 ; d. pupa 24 ; r. beetle, > 24, 
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CIRPHIS ALBISTIGMA. 















EXPLANATION OF PLATE 15. 
Cirphis alhisti<j)n(i. 


I’i-i. 1. I'gL'S laid Ott [)addy Ifnf. iiiaL'iiitied. 
I’ij;. 2. Larva, first, instar ( s t-3). 

Fi^. I^arva, second instar (x 25). 

J‘i;i. 4. Larva, third iiistar { / L>). 

Fig. 5. Jairva, fifth iiistar (xf')- 
Fig. 15. Larva, sixth iustar (X4). 




















PLATE. 16 



CIRPHIS ALBISTIGMA 







explanation of plate 16. 


Cityh iff a Ihistigm a. 

Fig. 1. Pupa, ni.'jgnifipci (X S). 

Fig. 2. -Moth, male, inagniHed (X2A), 
Fig. 2. Moth, female, inagniHed (X2^). 
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Bulea LimacoduL A stout spiny cateppillar similar to Parasa but 
bigger in size. ^lotli grey with ochraceous markings. Found defoliating 
Butea jrondosa in the Bolampatty forests, Coimbatore. 

Cureu suhtdis (Plate 10, figs. /, k) very common on Eugenia jambolana 
in different parts. The caterpillar with the swollen anterior portion is 
easilv made out. A parasite has been noted on this, Tumidicoxoides 
jambolana, Gir 318. 

Cirphis albistujma (Plates 15, IG). A pretty liad pest of ripening 
paddy. The caterpillar is the climbing caterpillar*^of paddy of the 
Coromandel coast, appearing generally after the heaVy North-East 
Monsoons, January to February. The caterpillar cuts down the 
ripening ear-heads. 

Adisura atkinsoni. A Noctuid borer of lab lab pods. 3"eiy common in 
Coimbatore and the Northern Circars during the cold weather. (See 
Year Book of Madras Dcparlment, 1917, p. 87, for 3Ir. Y. Ramachandra 
Rao's paper on its life-history). 

Euzophora plinnbeifasciella has been found breechng nside wood- 
apple fruits. ^ 

Ephestiu (.aulella, on stored groundnut pod.'< ; the caterpillar bores 
into the pod and eats the M.eds. Often bad in stores of unshelled ground¬ 
nuts. 

lleterograpliis bengalella, a Pyralid with olive greenish upper wings. 
Larva found inside the fruits of custard apple. 

Corcyra ccpliaUniica. The stored rice meal-worm. Very common 
in South India. Found on rice and meal of all cereals. 

Ckrysonlhemnm catrr[>illar. A small green caterpillar was found 
once pretty bad on cultivated chrysanthemum in 31adtira. The moth 
is of medium size and has ochraceous wings. Probably a s])ecies of 
Hypargyria (Pvralida*). 

Brachmia cffera, 3Ieyr. The small caterpillar folds the leaf of sweet- 
potato ; has not become serious yet. 

Laspeyresia leurostoma. Found near Kateri and Coonoor oii the 
Nilgiris. The caterpillar feeds on the leaf of tea. 

Cyphoslicha camulea. The pinkish small caterpillar mines into the 
leaf tissue of lab lab and produces a sort of prominent white blister en 
the leaf. Pretty bad in Coimbatore and 31alabar. 

Phlhorimaa blapstgon<t. A common pest of brinjal buds in South 
India. A species of Microbracon isfoundas a jiarasite of this caterpillar. 

Pliyllocnistis toparcha, 31eyr. The larva mines into grape-vine leaves 
and the mine is seen in the form of glistening wavy lines on tlie leaf in 
Coimbatore. 

Acrocercops syngramma, iMeyr., on tender mango leaves, 3ladras. 
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Sylepta lunalis was found in numbers on grape in November 1917 
in Coimbatore. Pupa inside leaf fold. 

The Tiagi car-head worm. This is a slender elongated caterpillar 
found on the ripening ear-heads of the ragi plant. Sometimes appre¬ 
ciable damage is done to the ears. 

The Saturniad moth, Actias selene. has been noted as a regular pest 
defoliating Odinu wodier trees in Coimbatore for the past two or three 
years. (See my note in the Bombay Journal, XXIII,, p. 792). 

The following are already known pests among Lepidoptera ; but I 
have added some extra information regarding their status. 

►t—^ ^ 

Dicrisia ohliqua. This Arctiad has not been recorded till now from 
South' India. It is found on sweet-potato and Lanlana in Malabar. 
On the Wynaad Ilills I found it on a variety of other plants. 

Orgyia postica is found to be a pretty bad pest of castor in Coimbatore. 
A coloured plate of its stages is herewith exhibited. (Plate 17.) 

Euproctis fralerna has been noted on rose, doing serious damage in 
South Malabar. It is also found on pomegranate. A coloured plate is 
exhibited herewith. 

Prodenia litura. Noted bad on Colocasia in Tanjore and was recently 
noted on onions in Coimbatore. 

Dicliocrocis puncliferalis on arrow-root plant in North Malabar. 

Hyhlcea puera is often serious on Millinglonia and Bignonia. 

Lapliygma exigua has been noted on coriander at Coimbatore. 

Diptera. 

Pacliydiplosis oryzcc. This is noted as a very important and serious 
pest, chiefly in the Northern Circars, Tanjore and Pamnad districts. 
The fly is found breeding on other Graminaete also. It is known as 
Anaikornbu in Tamil districts. 

Bitter-gourd gall-fly, (PI. 18). The distal tender shoots of the 
bitter-gourd plant often develop a long gall and the growth of the plant 
is much affected by the maggot found inside the gall. 

The Cumbu fly. This is also a Cecidomyiad noted on cumbu in 
Coimbatore. 

An Anthomyiad has been noted on tomato also. 

Among fruit-flies we have a few species of Bactrocera, Chaiodacus 
etc., affecting mangoes, guavas, etc.:— 

CJuitodacns jerrugineus incisus, on guava. Bangalore. 

Bactrocera caudata. On snake-gourd, Coimbatore. 

Dacus brevistylus, on water-melon, Cuddapah. 

Dacus longistylus, on Calotropis. 

Carpomyia vesuviana, Coimbatore, on ber fruit. 













EXPLANATION OF PLATE 17. 


Orfpjla 'posticd. 


Fig. 

1 . 

Maf5s of cgg.9, natiir-al pize. 

Fig. 

2 . 

Egg, magnified (x 13). 

Fig. 

;5. 

Nc\vl 3 "-liatpl)ed 'larva, masnified. 

Fig. 

4. 

Full-crown larva, natural size. 

Fig. 

r>. 

„ ,, magnified {X 

Fig. 

(i. 

Cocoon, natural «ize 

Fig. 

7. 

IMipa, magnified (X3i). 

Fig- 

8 . 

Female motli, natural size. 

Fig. 

9. 

,, ,, magnified (X 11 )• 

Fig. 

10 . 

Jlalemotli, magnified (X 2.J). 
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PLATE 18. 


3i{ter'gc:«rd-vine Gall-fly. 

< 1 . stem of bitter-gourd-vine with two galls ; h. gall cut open, showing maggots ; r. fly, magnified ( .13). 
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PLATE 19. 



Fig. 1 .—Ptfro/iita sp. x 5. (The smaller outline figure shows the natural size.) 



Fig, 2.—Woolly Aphid on bamboo ; ft. Aphids clustered on bamboo shoot ; b. yourg 
Aphid x40 ; c, wingless adult x13 ; r/, winged adult x1l. 
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Teak loaf-gall. Tliroiighoiit the AVost Coast, teak leaves are found 
covered with numerous gall-like formations with hairy out-growths on 
the lower surface. I believe the galls are caused most probably by a 
gall-fly ; I even got bright pink-coloured maggots crawling out of these 
but have not succeeded in rearing out the adults. iMr. Stebbing in his 
book on Indian Forest Insects, p. 120, thinks that the gall is due to a 
Cueujid beetle, Silvanus advena. This has to be verified. 

Ehyxchota. 

Two or three species or Coptosoma have been noted as swarming on 
different plants in South India. These are— 

C<>ptosoma nazirw (Plate 10. figure /). On most vegetables such as 
cluster-beans, Hibiscus, etc., and mango shoots. 

Coptosouia ostensuni’, Di.st., a minute light-yellowish-green species 
found by the thousand on young shoots and leaves of Buiea jrondosa in 
the forest around Coimbatore in December. 

The black oval shining Pentatomid. JJi'uchypiutys I'ahlii, is often 
found in numbers in company with the common Copioso)ua crihraria 
on agathi (Scsbania). 

Vitellus orientalis (Plate 10, figure i) is a large greenish Pentatomid 
with sharp prothoracic spines which has been noted as puncturing 
orange fruits in Kuniul. The effect of the ])uncturing appears to 
hasten rotting and also attraction for fungi. It has to be verified 
whether the real injury is done by these or fruit-sucking Xoetuids of the 
genus Ophideres. 

The Lygieid bug, ISysius iiiconspicuus. is often found bad on growing 
gingelly in South Kanara during the months of February-April. 

Helopeltis {theivom'^) on tea in Piimaad and Travancore, and Mcga- 
ccclum stramineum, found in company with Calocoris angustalus (see 
Year Book Madras Department, 1917, p. 83, for a paper by Mr. Ballard), 
are the Capsids of importance. 

Purohifa (PI. 19, fig. 1). A pale-greyish bug found in some 
numbers at the stem of growing bamboo, especially between the stem and 
the sheaths. The mealy mass of eggs is very commonly found in that 
place also ; Coimbatore. 

Curry Leaf-hopper. A minute active Fulgorid found in numbers 
doing appreciable damage to the curry-leaf plant, Murraya koenigi, 
in Coimbatore and Malabar. 

Clovia bncaticollts (F]atc 10, figure «;). Common on jak shoots and 
tender leaves all over iMalabar. Due to the attack the leaves curl up ; 
often inside these curls nymphs enclosed in frothy matter are also found. 

* Ildopdtis antonii is peihap.s intended. {Editor J 
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Of mea]y-wings we have chiefly the Dialeurodes cxigenicc on Eugenia 
and Aleiirodids on Bassia and Citrus. 

Of plant-lice pests we have several, and of these the chief are those 
found on cotton, tobacco, Citrus, lah tab, cow-pea and choJam. 

Bamboo Woolly Aphis. On bamboo we occasionally find a species 
of woollv aphis coming in large colonies (PI. 19, fig. 2). It is not the 
same as Fletcher’s fig. 392. 

The Coconut Aphis {Cerataphis latanicc), Fletcher’s fig. 393, has not 
been noted since. 

Coming to Scales and Mealy-bugs there are a good many species of 
importance. Tn a paper I prepared for the Ses.sion of the Indian Science 
Congress held at Lahore in 1918, I listed 32 species of Coccids having 
some economic importance. Though all these are not bad pests at 
present, some of them are really important. Of these mention might 
be made here of the following. 

Pulvinaria maxima, Gr., a bad pest of mm trees {Mclia azadirachta). 

Ccroplastodcs cajani, on lah lab stems and Ocimum ; often bad. 

Anomalococcus inclica, Gr., on babul (Acacia arabica). 

Pseudococcus sacchari. Bad on paddy. The disease is called S(orai 
now in Tamil and often reported from Tanjore, Trichinopoly and Madura 
districts. Fields badly attacked show the infestation ])atches here and 
there. 

Phenacoccus insolitus. Bad on brinjal plants, J\Iadras, Coimbatore, etc.. 

Pipersia sacchari. On sugarcane stems. This is the commonest 
species of mealy-bug on cane, and is different from Pseudococcus sacchari. 

Icerija o'gijptiaca. On jak, Malabar and Nilgiris. This is the species 
to which I referred at the last meeting (p. 152 of Eeport). 

Ilemichionaspis aspidistra;. On j^epper in iMalabar. and also on 
Ficus leaves elsewhere. 

Aspidiotus tamarindi. On tamarind. Coimbatore etc. 

Phenacoccus iccryoides. On mango ; in Coimbatore. Northern Circars 
and Tanjore. 

Pseudococcus corymbatus. On cotton, mango and jak. In different 
places. 

Aspidiotus aurantii. On rose, IMalabar. 

Aspidiotus curcumcc or hartii. On turmeric rhizomes at Coimbatore. 

Pseudococcus longispinus ? Bad inside leaf-sheaths of young coconut 
trees ; Coimbatore, Malabar and South Kanara. 

Orthoptera. 

Among grasshoppers no new pest of any importance has been noted. 
The wingless grasshopper, Crihacris sp., was however found pretty bad 










Faj^ 327. 


PLATE 20. 



FauchwtotUrips indica, Bg!l., on aivcw-root leavas. 
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on mulberry plots in Kollegal more than once. And on one occasion 
surface-grasshoppers of the genera /Eolopiis and G^dcdeKs were noted 
very bad in paddy nurseries in one village in the Coimbatore district. 


ThYSxVNOPTERA. 

Very little attention has been paid till now to the insects of this group 
and there is little on record regarding their economic importance.* In 
South India the following species have been noted so far, as having some 
economic importance : — 

On paddy. Thrips {BcujmdUa) oryzev on seedlings in many parts of 
the Province. Pretty bad sometimes. (Some p. 353, Bulletin of Entomo- 
logiced Research, 1915. for description of this species by Williams). 

On turmeric and arrowroot. Ranch ret oth rips indicus, Bagn. 
(Plate 20). On turmeric in Coimbatore and on arrow-root in Malabar. 
Not serious. 

On onion. Heliothrips indicus, Bgl. Bad sometimes in Northern 
Circars. 

On grape-vine. Rhipiphorothrips crueniatum, Hood. On tender 
grape-vine leaves. Turns the leaves pale brown. Found in numbers 
on the foliage at certain seasons. 

On Mimvsop)s elengi. Arrhenothrips ramakrishna’, Hood, (Plate 99). 
Very serious on this garden plant in Coimbatore. The leaves are very 
badly twisted and galled. 

Thrips of sorts have also been noted doing some damage to chillies, 
indigo, etc., in different parts of the country. 

On groundnut. — In the Palur farm a species of Thrips was once 
reported doing serious damage. 

Just a few words regarding non-hexapod pests of some importance 
may not be out of place before I close. Small Mites of sorts have been 
noted occasionally bad on cotton, cholam, castor and coconut; those on 
cholani and cotton have often been found to do appreciable damage. 

The others among non-hexapods are the eel-worms. I have seen 
young tea-seedlings and pepper-vines suffer from the attacks of eel- 
worms. In one or two places eel-worms appeared bad on pepper in the 
Wynaad last November [1918]. 

The cpiestion of crabs on paddy seedlings has become well-known 
and needs no further remarks from me. 

As already stated in the beginning, my chief idea in getting this list 
prepared was to gather more information regarding all or any of these 
from observations made by my colleagues in other parts of India so that 

* Ill another paper I have prepared for this Meeting, I have dealt at some length on 
our present knowledge of this group (See pp. GlS-021). 
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our information regarding these forms may be kept as up-to-date as 
possible. 

Mr. Fletcher. This paper forms quite a useful supplement to my book on South 

Indian Insects, ■which, as I noted at the time, was only to be taken as an 
incomplete and preliminary introduction to the study of the insect pests 
of Southern India. I hope that the Madras Department will give us a 
further interesting supplement at the next Meeting. 

4.—NOTE ON THE MOKE IMPORTANT INSECT PESTS OE 
PLANTING DISTRICTS OF SOUTH INDIA AND THE 
METHODS OF CONTROL USED, 1917-18. 

By Rudolph D. Anstead, M.A., De'puty Director of Agriculture, Planting 

Districts. 

The author of this Note is in no sense of the term an Entomologist 
and the Note is merely intended to be an indication of the methods 
adopted on estates in Southern India to control some of the more import¬ 
ant insect pests. From this point of view it is hoped that it may be of 
interest to the members of the Entomological Meeting, but the author 
is seeking for information rather than trying to impart it. 

Coffee. 

Coccus viridis. A Bulletin on the subject has been published by 
Coleman and Kannan {Mysore Dejuirtment of Agriculture, Entomological 
Series, No. 4, 1918). The form of this scale-insect which occurs in Mysore 
is considered to be a new species and has been named Coccus colemani. 

Certain species of Ants— Cremasiogaster sp. and Plagiolepis longi'pes 
—are found to play an important role in the distribution of the scale. 
Nests of Cremastogaster on coffee estates are found crowded with scales 
in September and it is found that if the ants’ nests arc removed the 
infection of the trees is considerably diminished. In fact, the destruc¬ 
tion of ants’ nests has now become jjart of the regular control measures 
adopted on estates. 

The most important natural checks of the scale are two species of 
fungi, Cephalosporium lecanii, which frequently kills off more than 
90 per cent, of the scales in coffee estates during wet weather, and Empusa 
lecanii. which is usually found attacking the scale during the early part 
of the cold weather. 

The pest is most troublesome in years when the North-East monsoon 
is scanty and a long period of dry weather succeeds it. Dispersion is 
largely effected by tvind, the young scale insects being blown as far as 
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24.—COCCIDS AFFECTINCl FKUIT-TEEBS IN SOUTHERN INDIA. 

By T. V. Ramakrishna Ayyar, B.A., F.E.S., Acting Government 

Entomologist, Madras. 

It is generally recognized that of the different kinds of insects that 
levy their toll on fruit-trees the members of the group Coccidre o: Scale 
insects play a very important part. This is, of course, not recognized 
as much in India as it is in the well-known orchard areas of the world. 
In California, Australia, South Africa and the Mediterranean countries,, 
which are the foremost places where fruit crops are extensively grown, 
individuals of this family of insects have been known to do very serious 
damage and bring about appreciable loss to the country. Even a single 
species such as the ‘‘ San Jose Scale ” or the Oyster Shell Scale ” ha.s- 
been found responsible for the loss of thousands of pounds worth of 
fridts every year. 

In India on the other hand, although conditions of fruit growing and 
the consequent chances of insect infestation have not advanced to any 
such remarkable degree, within the last decade very great attention 
has been paid by land-owners in South India towards the extension of 
the area under different kinds of fruit crops. It is a common sight 
now-a-days, as one moves in a railway train, to find numerous young 
orchards of mango, Citrus and other fruit crops in areas which were- 
till recently barren and uncared for. This fairly rapid extension of the 
area under fruit allows the easy dissemination of the different kinds of 
insect pests and especially those that belong to the group of Scale- 
insects. Of all insects which have, in virtue of their peculiar habits and 
nature, the best chances of easy distribution from place to place the 
Scale-insects rank very high, and as such I believe it may help prospective 
fruit-growers to have some idea of the different species of this family 
that they are likely to meet with, so that they may be in a position to 
take x^rompt measures before any of the insects assume serious propor¬ 
tions. I have therefore attempted in this brief paper to note down the- 
species that have so far been found on fruit trees of different kinds in 
South India, either as important or as minor pests. So far, only a few 
of those in this paper are really serious pests ; but it would be advantage¬ 
ous to have an idea of w’-hat are the species found on the plants, so that 
w^e might watch the progress of the different species. The species have 
been arranged under each fruit crop found in South India. 

Mango. 

Proportionate to its importance in South India the mango tree is 
subject to the attentions of a good many species of Coccidse. However, 
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only a few of these have been noted to do appreciable damage now and 
then. 

Chionas'pis vitis, Glreen. 

Locality .—Very common in Sonth India especially in the Mysore 
•uplands. 

Habits .—Attacks the foliage. Badly infested leaves turn into a 
sickly yellow colour. 

Diaspis harberi, Green. 

Locality .—In the Northern Circars, Ceded District.s and Tanjore. 

Habits .—Not so common as the previous species. Often found on 
the tender shoots and leaf stalks. It is found on Loranthus, which is a 
plant parasitic on mango in certain tracts. 

Diaspis rosoe, Bouche. 

Locality .—In Bangalore. Not noted before from India. 

Habits .—On the leaves ; it has also been noted on a wild plant. 

Diaspis mangifercB, Green, 

Locality .—Vizagapatam District. 

Habits .—Not very common. 


Aspidiotus rossi, Msk. 

Locality .—Godavari and Coimbatore Districts. 

Habits .—The dark common oval scales are generally found in patches 
on the leaves near the stalk. Has been found on Carissa Oarandas 
also. 

Aspidiotus ficus, Ashmead. 

Locality .—Noted in the Ceded Districts, along the West Coast, the 
Nilgiris, and Coimbatore. 

Habits .—The purplish-black scales are easily made out on the infested 
leaves. Attacks also Citrus, Eugenia and Pandanus. 

Aspidiotus trilobitiformis, Green. 

Locality .—Northern Circars, Coimbatore, Malabar. 

Habits .—Though not recorded before from India it ha.s been found 
on two other plants besides mango —Ixora and Mimusoyos. 


Pulvinaria psidii, Msk. 

Locality .-—Found all over the Presidency. 

Habits .-—This is one of the bad fruit pests of South India (see under 
.guava). 
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Ceroplastes actiniformis, Grieen. 

Locality. —Grodavari, Ceded Districts, Coimbatore and South Kanara. 
Habits. —Besides mango, the scale has been noted on coconut, 
(Janna. Ficus, ami Calophyllum in South India. 

Ceroplastes rubens, Msk. 

Locality. —Ganjam District. 

Habits. —Has been noted on jak, Calophyllum, Cycas, and cashew 
elsewhere in South India, 

Vinsonia stellifera, Westw. 

Locality. —Coimbatore. 

Habits. —Of minor importance on mango. 

Lecanium adersi, Newst. 

Locality. —Coimbatore. 

Habits. —Occasionally pretty bad on the foliage. 

Lecanium discrepans, Green. 

Locality. —Godavari District. 

Habits. —This insect is a new record from India. Ants of the genus- 
Cremastogaster generally visit the scales in numbers. 

Lecanium acutissimum, Green. 

Locality. —Coimbatore. 

Habits. —Very rare on mango. 

Phenacoccus iceryoides, Green. 

Locality. —Coimbatore and Northern Circars. 

Habits. —It is often bad on mango—the white mealy masses covering; 
the shoots, leaves and fruits. 

Phenacoccus baV.ardi, Newstead. 

Locality. —Coimbatore. 

Habits. —-Very much like Phenacoccus iceryoides, Green, but nofc 
found in such numbers. 

Phena:occus mangiferce. Green. 

Locality. —Coimbatore. 

Habits. —Not very common. This is the first record from India. 
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Tachardia lacca, Kerr. 

Locality. —Saidapet, Madras. 

Habits. —Only on one occasion was this noted and that not in large 
numbers. 

Guava. 

This plant, although subject to the attacks of only a few Coccids, 
often suffers considerably from one or two species. 

Pulvinana psidii, Msk. 

Locality. —This is found all over the country. 

Habits —It is very often found doing considerable damage to guava 
trees. The leaves of badly-infested trees present a dark blighted 
appearance. 

Lecanium JiemisphcBricum, Targ. 

Locality. —Coimbatore District. 

Habits. —Though this is a specific bad pest of coffee, I have noted 
it causing appreciable damage to guava. 

Mytilaspis pallida, Green. 

Locality. —Godavari District. 

Habits. —Very rare. Noted only once and that as a minor insect. 

Orange, Lemon, Pomelo, etc. 

So far as known there are not as many Scale-insects affecting the 
Citrus trees in Southern India as one may be expected to find, judging 
from the conditions in other Citrus-growing countries. I have not 
yet come across the well-known “ Orange Scale ” {Aspidiotus aurantii, 
Msk.) on Citrus trees, although the species is not absent in South India. 

Aspidiotus ficus, Ash.. 

Locality. —Malabar and Nilgiris. 

-Occasionally bad. 

Parlatoria ziziphus, Lucas. 

Locality —Coimbatore. 

Habits. —Rarely found. Another species of Parlatoria is also found 
on Citrus in the Mysore upland s. 
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Lecanium viride, Grreen. 

Locality .—On the Nilgiris and the Mysore uplands. 

Habits.—Thi^i is the notorious “ green bug ” of cofiee, and often it 
•affects Citrus foliage badly. 

Lecanium hesperidum, L. 

Locality .—Godavari District. 

Habits .—The long soft scales are found chiefly on the shoots. 

Phenacoccus iceryoides, Green. 

Locality .—Godavari District. 

Habits .-—Pretty bad on Citrus as it is on mango in the Northern 
Circars. 

Pseudococcus corymhatus, Green. 

Locality .—Godavari District. 

Habits .—The insect is found in large mealy masses on the shoots of 
the plant and is as.bad as Phenacoccus iceryoides, Green. 

Plantain. 

Only about half a dozen species have been noted on plantain and 
■so far not one of them has appeared in pest form. 

Aspidiotus orientalis, Newst. 

Ijccality.- —Coimbatore. 

Aspidiotus cyanophylU, Sign. 

Locality^ —Nilgiris, 2,000 feet. 

Lecanium signiferum, Green. 

Locality .—Vizagapatam District. 

Lecanium discrepans. Green. 

Locality .—Godavari District, on the plantain fruits and fruit-stalks. 

Lecanium depressum, Targ. 

Locality. —Coimbatore. 

Pomegranate. 

I have only noted two Coccids so far on this fruit plant and of the 
two only one of them can to a slight extent be considered as a pest. 
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Pseudococcus crotonis, Green. 

Locality. —Coimbatore. 

Habits .—Found on the stalk and crown of the fruits. Often the 
latter portion is eaten away by the mealy-bugs. 

Hemichionaspis thece, Mask. 

Locality. —Coimbatore. 

Bemarlcs .—Very unimportant as a pest. 

Grape. 

Aspidiotus cydonice, Comst. 

Locality .—Bangalore and Coimbatore. 

Habits .—Found often bad on the main vines and shoots. Greatly 
weakens the vigorous growth of the vines. Appears to be an imported 
Australian species. 

Lecanitim nigrum, Niet. 

Locality. —Coimbatore. 

Habits .—Found on young leaves. Not serious. 

Pulvinaria sp. 

Locality. —Krishnagiri, Salem. 

hTuftits.-—Although it was made out to be a Pulvinaria the material 
was not sufficient to identify the correct species. 

Fig. 

Cultivated fig harbours two Coccids both of which do some damage 
to the fruits. 

Aspidiotus cydonm, Comst. 

Locality. —Coimbatore. 

Habits .—Found on the fruit-stalks as in pomegranate. 

Pseudococcus crotonis. Green. 

Locality. —Coimbatore. 

Habits .—On fruit-stalks and stem and roots just under the soil. 

Apple. 

I have not yet noted any Scale on the apple-plant in South India, 
although it is not unlikely such may be found. 
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Pear. 

Asjikliotus cydonicE; Oomst. 

Locality. —Bangalore. 

Habits .—On shoots and fruit-stalks as in fig. 

Peach. 

Asjridiofus latanics, Sign. 

Locality .—Coonoor (hTilgiris 5,00u feet). Noted by Andrewes.. 
have not observed this insect on peach myself. 


Sapota.. 

Pseudococcus crotonis ? Green. 

Loca lity.- —Coimbatore. 

Habits ..—The tender shoots are often badly infested by colonies of 
this mealy-bug and ants visit them in numbers. 


Jameolak {Eugenia jambolana). 
Aspidiotus destructor.^ Sign. 
Locality. —Maddnr, Mysore. 

Habits .—Sometimes the leaves are badly infested. 

Aspidiotus ficus, Ash. 

Locali-’y. —Maddur, Mysore. 

Habits .—Found along Vvith Aspidiotus destructor, Sign. 


Eose apple (Euyenia janibos). 


Vin-sonia sictXifera, Westvo 


Locality .—Godavari District. 

Habits. —P]:etty common. Found chiefly on 
the leaves. However, not a serious pest. 


the imder-STirface o£ 


Custard apple. 

Pseudocoocus virgalus, Ckll. 

I.ocaliiy .—Coimbatore and other places. 

Habits .—A pretty had pest. It is often found covering the shootS' 
and the surface of the fruits. 
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Pine-apple. 

Pse/iulococcus hromelice, Boucli. 

Locality. —Taliparamba, Malabar. 

Habits .—Within the leaf sheaths. The species looks like P. longi- 
spinus, Targ., but I am not certain. The material is with Mr. Green for 
iGlentilication. 

Bilwa [Mgle marmelos). 

Lecanium viride. Green. 

Localily. —Coimbatore. 

Habits .—I found it pretty bad on young plants. 

Cashew {Anacardium). 

Geroplmtes floridensis, Comst. 

Locality. —Bangalore. 

Habits .—Not found in numbers. 


CoHNTBY ALMOND {Termhialia catappa). 

Lecanium nigrum, Niet. 
IjOcaliiy.—li.ollcgSLl, Coimbatore. 

Habits .—Often bad on the foliase. 

O 


Jak. 

There are over lialf-a-dozen species noted on this tree but oniy one 
or tiYO of the mealy-bugs often prove destructive. 

HcmicMonaspis as'pididrm, Sign, 

Locality .—Mysore uplands. ’ i 

EemarJes .—Not a jiest. 

A spidiotus triglandiilosiis, Green. 

Localily. —Bangalore. 

Remarks .—Not very common. 


Parlatoria arlocaipi, Green. 
Localily. —Periaghat; Western Ghats. 
Remarks .—Not a pest. 
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ParlatoTia (Websierielhi) juipillosa, Green. 
Locality .—Pal gliat, Malabar. 

Habits .—Not found in numbers. 


Gemplastes riibens, Mask. 

.Locality. —Ganjam District. 

Ilabi'S .—Only a few isolated scale,3 found. 

Pseudococcus corymbaius, Green. 

Locality. —Malabar District. 

Habits. —Often bad on the tender shoote and fruits and visited bj 
■die red ant in numbers. 

Icerya cegyjytiaca, Dougl. 

Locality. —Kallar, Nilgiris. 

Habits. —Bad on the leaves, shoots and tender fruits. 

Bread eeuit tree. 

Icerya cegyptiaca.. Dough 
Locality .—Vadanapalli, South Malabar. 

Habits. —Pretty bad on leaves and shoots. 

Bee {Zkyphus). 

Oeroplastodes cajani, Mask. 

Locality .—Coimbatore. 

tlabiis .—Found as whitish glassy masses on the distal shoots. Not a 
serious pest. 

Mulberry. 

Lecanium nigrum, Heitri. 

-Locality. — Coimbatore. 

Habits. —Bad on isolated plants occasionally. 

Pulvinaria maxima, Green. 

Localily. —Coimbatore. 

Habits. —Found rarely. 
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These, along with the caterj)illars of Spalgius epiiis clear away the 
colonies on mulberry as well as, on Ficus religiosa. The latter ajxpears 
late bixt is very elective in freeing the plant of its pest. In one instance 
a single Spalgius epius caterpillar was observed to have cleared away the 
colonies of the mealy-bug on a large-sized mulberry plant. The cater¬ 
pillar moves about quickly from branch to branch devouring the nymphs 
as well as the females. V/hen full-fed, it pupates on the leaves of the 
infested plant. Hitherto no parasite has been found on the eggmasses 
or on the adult males of Fhenacoccus hirsutiis. 


26.—A NOTE OK OUR PEESEKT KNOWLEDCfE OF IKDIAK 
THYSAKOPTERA AND THEIR ECONOMIC LAIPOETANCE. 

By T. V. Ramaerishxa Ayyar, B.A., F.E.S., E.Z.S., Acting Govern¬ 
ment Entomologist, Madras. 


Though one of the major sub-diyisions into syhicli the great class of 
insects is divided, the Order Thysanoptera is one which has hardly 
received any serious attention till norv from Entomologists in India. 
In America and other Western countries the importance of some of the 
species of this Order has been realized and a good deal of work has been 
done ill rliis direction. Some of the iveil-known pests of this group in 
we.stern countries are the pear thrips, orange thrips, tobacco thrips. 
Wi.ioai' thrips and so on. Tnough many of the forms of this group are 
found in floivers and are apparently harmless, the group as a ivhole 
should not be considered so harmless as ive are often led to believe. I 


liave, therefore, attempted in this note briefly to review our knowledge 
of Indian forms so far knoiyii and add a few remarks as to the economic 
importance of the group as a whole and of some of the species in parti- 
c niar. 

So far as I have been able to find out the following aiyoear to bo. tho 


r '.-j' 

T- 

iii 


■evious records of Tii 
is group, which was 


ysanoptera from India. Uzel’s Monograph of. 
published in 1895 and which unfortunatelv is 


in tiio Bohemian language, according to Lefroy records only 
sjiecies, viz., Idolothips lialidayi, Newm., and Pldocoilirips 
Nevrni., both from South India. 


two Indian 
cmacardii, 


The later records of species from India are mostly by Bagaall. This 
well-known Thysanopterologist has described the foliowing species up-to- 
date so far as I know ; 


(1) Pcmchcetoihrips indiem, p. 2o7, Records of the Indian Museum VII, 1912--oa 

turmeric, Madras. 

(2) Heliothrips iridicus, p. 9.91, Annals and Magazme.of M. ILMII, 1913—on onion, 

brinjal, indigo, etc., Bengal. 

(3) PhjsofJirips lefroyi, p. 290, Annals and Magazine of A. H. XII, 1913. on tea 

flowers, Bengal. 



Page. 619. PL^TE 99. 



Arrhenothrips retnahrishnu-e, Hood, on Mimasops 
eletif/i leaves ; a, eggs ; b, young ; c, winged adult. All 
figures are magnified (x16), the smaller figures within dotted 
lines showing the natural sizes. 
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(4) Phtjsothrips v.nfat'us, p. 291, Annals and Alagazine of N. H. XIT, 1913—on 
flowers oi Butea frondosa, Allahabad. 

(6) Phoxothrips bnvic&ps, p. 380, Annals and Magazine of N. II. XIV, 1914—on 
wild plants, Himalayas. 

(6) Leetiweiiia indicus, p. 377, Annals and Magazine of N. II. XIV, 1914—from 

Burma ; on wild plants. 

(7) Hindskma apicalis, p. 323, Annah and Magazine of N. H. XV, 1915—Almora 

(North India) ; on wild plants. 

(8) Pliysothrips longiceps, p. 221, Annah and Magazine of A. II. XVII, 1910—on 

Khododendron, Garhwal (North India). 

(9) Tceniothrips major, p. 216, Annals and Magazine of N. H. XVII 1910_on 

Rhododendron, Garhwal (Himalayas). 

(10) Aptinoihrips ruficornis var. connaicornis, Uz., p, 205, Annah and Magazzine of 

N. II., 1918—on tea flowers, Darjiling. 

(11) Ilaploilirips tenv.ipennis, p. 206, Annals and Magazine of N. II. 1918_on tea 

and rose, Darjiling. 

(12) PhysotJirips setiveniris, p. 65, Bulletin of Entomological Research IX, 1918_on 

tea ; North India. 

(13) Phjsothrips brunneicornis, p. 206, Annals and Magazine of N. H. 1918_on 

rose, Darjiling. 

(14) Physothrips peevUaris, p. 206, Annals and Magazine of Rf, H., 1918_on 

lucerne, Pusa. 

In 191.5, my specimens of Thrips collected on paddy from Madurantakam (Chingleput) 
were described hy Mr. Williams in the Bulletin of Entom.ological Research 
p. 353, to belong to a species of Thrips and was named Thrips (BagnalUa) 
oryzae, being the first record of a species of the genus Thrips from India. 


Keceiitly I forwarded some of my material to Mr. Hood of the United 
States and he has so far identified the following new forms from my lot. 
The descriptions of these have not yet appeared in print. [Since appeared 
in Insecutor InsciticB Menstruus, April 1919.] 



(3) kJUOllUUL'S, 1 

(4) Neoheegeriti indica. On Ailemihus shoots, Coimbatore. 

(5) Perissothrips parvice-ps. On Ailanthus shoots, Coimbatore. 

Tlio above appear to be the species so far noted from India till now. 

Speaking of the economic side of Thysanoptera, there aro some species 
vdiich are really very injurious. Thrifts oryzee on young paddy does 
considerable damage in certain'seasons in diSerent parts of South India 
There arc, I Icnow, one or two species of Tlvrips iPlifysoOirips) which often 
give a good deal of trouble in the tea gardens, as Mr. Andrews will be 
able to tell us. Tlic turmeric thiips {Panchcvtofhrips indicus, Bsl.) 
is sometimes found bad also. The onion crop in different -oa.rts of the 
country is often seriously injured by Thrips {Helioihifjs indicus). The 
one oil Mimti.soiis (Anhenotlirips rcmiakrishncs) is very serious on this 


garden plant in Coimbatore. The leaves are 'twisted and galled and the 
plant suffers considerahly. The grape-vine Thrips (RMjiiphGroth’ips 
cruentatum) is also capable of doing appreciable harm to the tender 
foliage of grape. I have recently noced a species on young pepper 
leaves, curling up the leaves, and the species appears similar to one 
noted on pepper in Ceylon {Gynaikothrips harmji, Bgl). 


Mr. Ramakrishna 
Ayyar, 

Mr. Senior-White. 

Mr. Ramakrishna 
Ayyar. 

Mr. Andrews. 

Mr. Ramakrishna 
Ayyar. 

Mr. Fletcher. 


Mr. Senior-WMte. 
Mr. Fletcher. 

Mr. Senior-¥7iiit8. 

Mr. Ramakrishna 
Ayyar. 

Mr. Senior-Wliite. 
Mr. Ramakrishna 
Ayyar. 

Mr. Andrews. 
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I have woth me material collected on indigo, red gram, agathi, ground¬ 
nut, etc., some of which have occasionally given trouble. Thrips are 
generally believed to be harmless although there is no foundation for this 
belief. In favourable seasons they multiply enormouslv and give great 
trouble. 

So my idea is to invite your attention to the economic aspect of the 
several species of Thysanoptera and point out that this is a group which 
is vrell worth special study not only from a scientific or systematic aspect, 
but from the standpoint of Economic Entomology also. There is plenty 
of literature on foreign species by Haliday, Hood, Moulton, Bagnall, etc., 
although there is very, very little on Indian forms. 

I am thinking of specializing in this group and shall be glad if any 
collectors will send me in material. 

Do you want specimens sent in spirit ? 

Yes ; that will do. . 

, Do Thrips do damage in the Hills or Plains ? 

BverjAvhere, both in the Hills and in the Plains. 

Thrips are very common everyyvhere in India and probably do much 
more damage than has been observed so far. We must have a very 
large number of species hut they have not been collected so far. At 
Pusa we get a very handsome species, bright crimson and green, on Fious 
about December. 

Some species are aquatic. 

Are they aquatic in the real sense of the v/ord or is it that you have- 
found them sitting on the surface film ? 

Probably they were only sitting on the surface of the water. 

They are also found under bark and in old posts. 

They cluster on plants. 

I have tried spraying with plain water and that is quite siifiicieiit to 
kill them. We have not tried this on a large scale. 

'Water may work in sonic cases, but not in all. Thrips on tea make 
the leaves curl up and are often found in partially opened buds and are 
therefore protected and in such cases the only spray that can do any 
good should be very volatile so that the fumes can get inside the buds and 
curled-up leaves. I have found XEX quite good as a spray. Thrips maj^ 
occur for years without doing any damage but, if the plants are attacked 
by another insect or weakened in any way, then the Thrips may cause 
considerable damage. In one case in Cachar I noticed in one year that 
the tea was very badly attacked by Eed Spider and in this case it did 
not flush but after some time it started growing slowly but its growth 
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fortunately the habits of the various indigenous fishes have not been 
studied in this connection, and without ascertaining the suitability or 
otherwise of the various fishes for this work, they have been indiscrimi¬ 
nately used for thispurjiose ; very large sums of money have thus been 
wasted. If the whole problem were scientifically tackled and the most 
useful species in this connection discovered, the gain would be immense. 
This is, truly, considered to be work for pure science, though the fact is 
quite ignored that the work of applied science has very often failed 
owing to lack of information on the various points from the pure 
scientific side. For example, in connection with this problem the habits 
of the more hardy type of small surface- feeding fishes, the structure of 
their mouth, the quality and quantity of the food of these fishes under 
natural conditions, besides the question of their acclimatisation to new 
surroundings should be thoroughly inquired into, before they are used 
for destroying mosquito larvae. 

2. Harmful insects. Some of the insects liave been shown to be of 
immense use to fish, but others are equally injurious. The large aquatic 
beetles {Coleoj>tem), some of the beetle larvae, the bugs [Hemiptera) and 
some dragon-fly larvae consume large quantities of the plankton, which 
as has been stated already forms the greater part of the food of some 
fish, and thus these insects stand out as very strong competitors with the 
fishes. They arc injurious in another way also, in that they destroy large 
numbers of otherwise healthy fry of various fishes gnawing and eating 
away their opercula, thus hindering the processes of respiration. They 
may exert some other influences also but then our information about 
all these is so very meagre. The Fisheries Department is trying its 
best towards the solution of all these problems and would be very grateful 
for any help that it may receive at the hands of entomologists and others, 

()2.—NOTE ON A MUSOIPHAGOUS WASP [BEMBEX LUNATA). 

By T. V. Ramakrisiika Ayyae, B.A., F.E.S., F.Z.S., Ag. Government 

Entomologist, Madras. 

(Plate 141.) 

It is well known that species of the Beinbecine wasp genus Bemhex 
are in the habit of collecting flies and storing them in their nests. There 
are also interesting accounts of these by observers like Peckham in 
America and Fabre in Europe. But, being the first time I noted an 
Indian, species [Bemhex hinata) doing this, I have brought this to your 
notice just to know whether any others have seen this in this or any other 
species of Bembex. 
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Mrs. Hatehinsoa. 

Mr. Eamakrigtai 
Ayya?. 

Mr. Fistclaer. 


Tlie first time I saiy this was at Hiilgrove (2,000 feet) on the Milgiris 
where this wasp was ver^/ actively collecting flies of sorts attacking the 
body of a cow. The flies happened to be species of Stor^ioxys, Lyperosia, 
and P]i‘il(i?instonvyia —all biting flies. 

1 again noted this phenomenon at Tanjore in the Plains where the 
flies were collected from cart bnliooks. I was not able in this case to 
identify the flies. I, am sorry I vras not able to follow/ the wasps in both 
cases to their nests. 

I lielieve this appears to be interesting from a veterinary point of 
vieiv also. 

Dogs tlio reader of this naper know wdiethef the wasos stnnefv the 
flies 1 

1 am sorry co say that I cotild not observe this point. 

Species of Bemhex are usually found in sandy places but tliey are so 
quick on the wing that it is generally very difTicu].t to observe them. 
Bingham, in his Fauna volume, notes that they prey on Diptera and 
states that some Indian species do not close their burrows but keep them 
open and supply their kirv&e with fresh food. I am not aware, however, 
that the species of Diptera so taken have been definitely determined 

1 J* 

oeiore. 
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Samakeips.ka -Ayyab, B.A.. E.E.S., E.Z.S., Aq. Government 


(Elate 142.) 

During the months from May to July this gay-coioitred Pentatomid 
is found in numbers on Treivia nudifoKa, an Euphorbiaccous tree growing 
abundantly along the banks of the big tanlcs adjoining the Agricultural 
College, Coimbatore, South India. Due to the striking colouration and 
its habit of feeding quite exposed on the tender leaves and succulent 
fruits of the tree, this bug many a time attracts the attention even of 
the layman. 

So far as I am arvare, very little is on record regarding the early stages 
and habits of this bug although the insect has been knoven to science for 
over a hundred years past. According to Dixon this insect is sparingly 
found in the Borghat (Bombay) in April-May and appears to play an 
importamt part in the pollination of the Moon tree {Macaranga roxburgliii). 
Green states that in Ceylon this species is found gregariously twenty or 
thirty together on single branches of trees. Lefroy in his Indian Insect 
Lih has a word about the insect’s habit of sitting on its eggrnass. 
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Lih has a word about the insect’s habit of sitting on its eggrnass. 



EXPLANATION OP PLATE 142. 


Cantao ocellatus. 

Fig. 1. Branch of Tre.wia muliflGra with bugs on it, natural size. 

Fig. 2. Female bug brooding over egg-mass, iiatui'al size. 

Fig. 3. Kg'gs, newlj'-laid (on left) and ready to hateh (on right), magnified. Die 
natural sizes are shown by the smaller figures within the dotted circles. 

Fig. 4. Parasite on eggs, magnified. 

Fig. .5. Larva, first instar, magnified. 

Fig. 6. Larva, second instar, magnified. 

Fig. 7. Larva, third instar, magnified. 

Fig. 8. Larva, fourth instnr, magnified. 

Fig. 9. Lan^a, fifth instar, magnified. 

(In figures 4—-9 the natural sizes are shown in the smaller figures alongside each 
of the magnified illustrations.) 
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The following notes form a summary of tlie observations I have been 
able to make on the life-history and habits of this insert in South 
India. 

Dislnhiftion. I have noted this insect in Coimbatore, the Mysore 
uplands, tlio Babadnidins and on the Vvestern Chats, commonly in 
summer. Besides Trewia I have found this insect occafionaliy breer bri o 
in Kitjdia pinnata in compfiny with a nether conspicuous bug, Catacar.- 
thus viuarmiuK, Dr., in the Western ghats and on the Mysore npiands., 

Lrje-hi.s-fory. As is nsual with most bugs, the method of coupling is 
in opjiosition. The sexes remain united for a long time—even as long 
as 3G hours sometimes—and numerous coiiple.s are seen in Mav-June, 
which apjiears to be the breeding season. 

Idjg. Egg-laying does not occur soon after the sexes separate but 
it generaliy takes place from tiYO to four days afterivards ; at any rate, 
this W’as the case in captivity. The eggs are generally laid cn the lower 
surface of tender leaves, though they are also found, at times deposited 
on fruit clusters. In captivity the act of egg-laying was never noticed 
during the day time. The eggs are laid in groups, ihe number in eacli 
group varying from 10 to as many as 150. The eggs in each group are 
closely packed together in parallel rows and each of them is cemented to 
tlie plant surface. In shape each egg is cylindrical and attached to 
the plant surface by cue of the poles of the cylinder ; the height of the 
egg is 1-5 mm. while each measures 0-875 mm. across transversely. The 
egg surface is smooth and, unlike that of many other Pentatemids, there 
is no separately marked lid or sculptured operculum provided ; but the- 
region of tlie egg cap can be made out as a transparent shining circular- 
area on the top pole of the egg. In colour the jnst-laiid egg-cluster is 
glistening yellow'-white ; especially the upper pole tliroiigh vehich the 
future larva emerges is very glossy ; this colour gradually changes to 
a deep orange as the hatching time approaches. At this latter stage 
the pink eyes of the future nymph are seen through the transparent 
cgg-shcJl as two bright spots. 

Tins insect is one of the ferv and interesting examp’es of insects exhi¬ 
biting what may b.e called ‘ pareiital care.’ The mother-bug sits on the 
eggmass and continues to do so from the time the eggs are deposited 
until after they hatch out into young ones. In some cases I have observed 
the mother remain in the same position some time even after all the yonnv 
larvae have moved acvay from beneath her body. All this time the parent 
insect does not take any food and while in this posture the slightest 
disturbance makes it vibrate the antennae in a characteristic manner as 
though in defence, and bring its body closer to that side of the eggmass 
VOL. Ill 
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where the disturbance is felt. The egg mass in some cases is fairly big 
and tlm parent is not able to cover the whole mass while it sits over it. 
In one case where 1 got a group r)f eggs collected from a tree with the 
mother mounting j iiard over them, I observed that, while those eggs 
well covered by the parent’s body retained their normal colour, those at 
the edge and away from the mother’s reach developed a dark tinge and 
eventually in about two days minute - black Avasps* emergefl from the 
eggs instead of bug larvae. Evidently the parent resting on the egg-mass 
serves to some extent as a preventive against tlm eggs getting parasi- 
tized.t A .similar ease of parental care is described in the Transactions 
of the Entomological Society for 1904- by Dodd in the case of another 
Pentatomid, Tectocoris lineola, var. banhn, Don. 

In from five to seven days the eggs hatch ; all the young ones do not 
emerge together. An interval of several hours intervenes beteveen the 
hatching out of the first nymph and the opening of the last ferv eggs f)f a 
group. 

First instar. Length 1-5 mm. The tiny larva lias at this stage a 
roughiy oval shape with the upper surface convex from aliove. The 
anteniite and limbs are comparatively v'ell develojAed ; the distal joint 
of the. antenna is slightly SAvollen. The rostrum extends a'most to the 
ti]A of the abdomen along the ventral side. The general colour is orange ; 
eyes bright scarlet; antennge, rostrum and legs transparent Irrown. In 
about half an hour after emergence the colour of the limbs, thorax and 
the dorsal region of the abdomen changes to a paler hue. Tayo fairly 
distinct and one faint dark patches appear on the abdomen. All tlie 
larvfe coming out of one egg-batch remain feedijui gregariously on. the. 
fruit or the leaf surface for a pretty long time—in some cases even up to 
the second or tliird moult. During the first stage the creature is quite: 
helpless, the slightest exteiinal disturbance often afiecting it Awry much. 

SecGYid instar. Le.ngth 3 mm. Head, anteiinsc, legs, rostrum, coii- 
nexival spots and transverse bands across abdomen get a sJiiny bliiisli 
broAvn colour. The head and thorax get a metallic greenish tinge, the 
abdomen becomes pinkish ; the antennal joints are pinki.sh proximally, 
connexhuim bluish black. Three transAmrse patches of blue black colour 
are found across the abdomen dorsally ; of these tAvo one is diimb-bell- 
shaxied. The general shape of the body becomes changed due to a ten¬ 
dency on the })art of the anterior ^jortion of the bod}^ to be draAA’ti forAvard. 


* This para.site annears to be same as T elf now us indi, Girault, found o.ii Pentatomid 

... 

■I This fact has also bos-u mentioned by ITeloher in his Si ulJi '[inhan I isiudii, page 34. 
firura H. 
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TliO rostrum now extends slightly beyond the abdomen and can be seen 
Iroii'; above ; the distal joint of the antenna is slightly swollen. 

At this stage also the larvae are gregarious and not very active ; but 
they often manage to remain together hidden either under a leaf or on 
tb.e imexposed surface of a fruit. 

The second moult takes place after four davs. 

Thinl insfar. Length 5 mm. At this stage the posterior end of the 
tivorax shows a tendency to become pointed backwards to form the 
future scutellum. Soon after the second moult the larva has a uniform 
pinkish colour and the rostrum has a whitish tinge. After an hour or 
more the ground-colour now becomes changed to a reddish ochre and the 
metallic spots at the connexivum appear clearly. The rostrum reaches 
beyond the abdomen. The scutellum appears pointed posteriorly at 
the median line. The larvae still feed gregariously but in hiding. In 
another four days the third moult occurs. 

Fourlk insiar. Length 8 mm. At this stage the rostrum is slightly 
shorter and just reaches the tip of the abdomen. Head, thorax, legs and 
rostrum metallic blue ; abdomen above and belpw reddish ochraceous 
SYith two transverse and one dumb-bell-shaped liatches of dark brown on 
the dorsal surface of the abdomen. The head is drawn forwards and the 
three regions in it are clear ; the rudiments of the wings appear on each 
side of the body as blunt processes of . a metallic hue. The scutellum 
is found gradually moving backwards over the abdomen. The larvae 
at thus stage begin to separate and remain feeding hiding under leaves. 
In another four days the next stage is assumed after another 
mouit. 

Filth insiar. Length 12 mm. The ro,strum at-present reaches only 
the third abdominal segment. The wing-pads and scutellum are distinct 
and have moved backwards well over the abdomen. The latter is bluntly 
pf>iritcd behind and reaches the first dumb-bell-shaped transverse band 
on the abdomen ; tlie wing-pads extend a little beyond. The prothoracic 
spines now appear and though small are distinct, sharp and pointed back- 
v/ards. In colour the antennae and rostrum are dark', the region of the 
legs ironi coxa to tibia reddish ; the tibiee and tarsi of a shining metallic 
green colour. Head, thorax and scutellum shining metallic green. 
The lateral margins of the prothorax orange.. The metallic bands on the 
abdomen are broader and prominent. The abclonien below gets a darker 
ti.'ige especially at the midventxal region. 

Li a week’s time the last moult takes place and the adult condition 
i s assumed. The following table of rearing in captivity show the approxi- 
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mate period occupied by each stage in tbe development of tlie insect in 
two cases. 


Xo. 

lain 

on 

Hatohcd 
;l8t stage 

2nd stage 

1 

! ; 

3rd 3t;igo 

1 

1 

4th stagi^ 

5th stage | Adrd" 

! 

I'OTAL 

1 

14-th'May 

19t.]i :\tay ; 

; 2:hd May ; 

27th May 

:41st May 

4th June i I2td .re.ne i 

2S days. 

2 

SOtlvM.iy 

24th May ; 

i 

29th May 

2ud June 

I 5th June 

i 

0th June ' lOtli June. ■ 

i J 

: 27 devs. 

1 


Thus the adult condition is reached m about a month’s time from the 
date of egg-laying. 

The sexes. —Tliere is a good deal of individual variation iu the adults, 
nor can males and females be easily distinguished by any definite colour 
markings. The male is generally smaller in size and has, so far as I have 
observed, a more pronounced colouration. In a number of specimens 
of the adults examined I found that the bluish-black spots on the ventral 
side of the abdomen are generally more in number in the females than in 
the males. 

One very interesting thing about this bug is that it is an annual 
visitor to the locality, coming about May and disappearing in July. 
For the rest of the year I have never found a single specimen anywhere 
in the vicinity of the College. And the season between Ma 3 ’-.June is 
the shooting and fruiting season of the food plant Treivia. 

64.—NOTES ON THE LIFE-HISTOEY OF POLYPTYOHUS DEN- 

TAT VS. 

By T. V. Eamakrishna Aa’atar, B.A., F.E.S., F.Z.S., Actiny Government 

Entomologist, Madras. 

(Plate 143.) 

Eothschild and Jordan in their classical memoir on the Spliingidai of 
the World record only two species of the genus Poh/f tychvs as found in 
India, the rest of the species, about thirty in number, being recorded as 
African. Of the two P. denlatus is the subject of this paper. Although 
there are two or tliree previous reierences to this insect, whatever is on 
record regarding the earlier stages of this insect is very meagre and 
imperfect. Hearsey has devoted a couple of lines to the larva of this 
insect as found at Barrackpur and he calls it SmerinOms deniicidatus 
in the Proceedings of the Entomological Society (1864) Vol. HI. p. 100. 
Forsayeth in his paper on the Lepidoptera of Mhow in the Transactions 
of the Entomological Society for 1584, p. 395, refers to this insect and gives 
a very brief and meagre description of a fairly well-grown larva. These 
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arc the only references to the early stages of this insect. Eothschild and 
JordaiL speaking of the larval stages of these Ambulicine hawk-motiis, 
say tliat tlie first stage is not knoivrx of any of these larv®. I believe 
therefore that the early stages of this insect will probably be of interest. 
Tlie following is a brief summary of the different stages in the life-history 
of this Spiling id. 

Food-yVint. The early stages of this moth are spent exclusively on 
Cardia svhcordaia, a plant which appears to be a native of the Asiatic 
xkrchipelago and not common in India, only being grown here and there 
in gardens. In Coimbatore on a solitary plant of this kind in the estate 
I have found the early stages of this insect, almost all through the year— 
e,s]iecially from July to March. It is not generally seen during the 
summer months. 

Egg. The eggs are of the usual Sphingid type, fairly big, spherical 
and seedlike in shape. They are found deposited singly both on the 
upper and under surface of the leaves. In captivity the eggs laid by one 
moth numbered over thirty. The egg-surface is smooth and in colour 
it is glistening yellowish white ; it measures 2 mm. across. Very often 
the egg is parasitized by a small dark Chalcidid wasp which has been 
found to he a new species by Girault who has given, it the name Anastaf/as, 
covnibaiorensis. The egg takes from five to ten days to hatch, boon 
after hatching the larva often feeds on the egg-shell. 

The frst stage. The just-hatched larva measures 9-5 mm. The 
head is very slender and elongated, spherical, smooth, made up of two 
hemispheres with a median ventral groove. The prothorax is slightly 
swollen. The usual posterior horn on the anal segment is present, 
measuring 1-25 mm. It is very slender and directed straight up verti¬ 
cally ; the tip of the horn is forked. Just behind the horn are two small 
sharp tubercles which are only clearly seen when observed carefully. 
The general colour of the body is a uniform pale greenish-yellow ; ocelli 
dark, the horn pinkish. The legs and prolegs have the colour of the body. 
The whole body is fringed with numerous minute white tubercles. Within 
a short period of two days the first moult takes place, and the second 
stage is reached. -Very little of the moulted skin is found in the cage 
in captivity ; probably the larva feeds on it. 

The ,?ccond stage. Length 11 mm. Body is still slender and elongate. 
The striking feature of this stage if^ the • appearance of a vertical cephalic 
process not generally seen in most caterpillars. ISio trace of it is found 
in the caterpillars when it hatches out of the egg and it appears only 
after the first moult. This head-process, when closely observed, is made 
u]i of two elongated pieces very closely approximated together and maps 
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to appear as one ; it measures 2 mm.; each of these is fringed with minute 
sharp tubercles. The head is wedge-shaped and with the cephalic process 
appears more or less like that of a goat. The tail-process is prominen'^ 
(3'5 mm. long) and kept almost upright. The whole body is fringed with 
minute tubercles. Those along the mid-dorsal line form a sort of median 
dorsal ridge. The general colour of the body is a pale green. The head 
process is transparent greenish-white and the tail process is pinkish-brown.. 
Head pale greenish ; rest of body yellowish-green. Spiracles are seen 
as minute dark spots. There is a median dorsal small dark brown patch 
on the prothorax. 

During these earlier .stages the caterpillar exactly reisembles the ribs 
of the backside of the Cardia leaf, so much so that it is difficult to make 
out the presence of the larva on the leaf unless closely observed. .Before 
the next moult the larva grows to 16 mm. At this stage marked changes 
in the form and colour take place. Tke head and tail horns elongate 
■with the body. The former becomes distinctly differentiated from the 
body by its peculiar triangnlar sha,pe with the dorsal horn. -The geiiera]' 
colour of the body, although still pale yellowish-green, brown and piiri.de 
colour markings appear all over the dorsal surface. ’ The dorsal region 
of the head around the base of the . horn is dark ; the rest of the head 
light yellowish-green. The whole of the head process has a dark brown 
colour. The head and the process are covered with numerous minute 
tubercles. The dorsal region of the prothorax has a pinkish median 
stripe which at the posterior boundary of this segment expands into a 
prominent black spot. From behind this area, viz., from the mesothorax. 
backwards to the posterior horn on the last abdominal segment, there is a 
series of pinkish-brown spots arranged in pairs along the mid-dorsal 
region. The thoracic legs are purple-broum and the prolegs whitish- 
green. The po.sterior horn is purplish-brown, 5 5 mm. long, straight and 
covered with mimite tubercles. The posterior two or three paii’s of 
spiracles ■are distinctly seen as dark brown spots. At this stage the larva 
moidt.s a second time and a.ssumes the third .stage. One rveek is siieiit 
in the second stage. 

Third stage. Length 18 mm. There is no change in the general 
appearance and colour. In front of the head are found two bluisii- 
black streaks, one on each side of the clypeus, beginning from the ocellar 
region and extending backwards, both these meeting at the foot of the 
cephalic torn, ocelli and mouth parts olive brown. The spiracles apjjear 
clearer. When the larva moves about the cephalic process is kept erect 
and not directed forwards. At this stage the larva exactly resembles 
the centra] main rib of the back of a Cardia leaf. 

"Within another week tlie third skin is thrown off. 
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Fourth stage. Length 20 mm. Tail process 8 mm., head process 
O'.o nini. Idle anal process at this stage is comparatively very Icsag, 
deep hluisli-black, and fringed with tubercles. General colour of the bodp 
is liglit yellc'wish-green above and pale green at the sides and below. 
Head-process vertical and dark brown. Along the dorsal region wedge- 
shajiod hroirnisli marks appear along niiddorsal region bounded on each 
lateral side by a long row of prominent yellowish-brown tubercles. The 
bodv as a whole is fringed with minute white tubercles. At this stage 
the head and tail jirocesses look almost similar in form and colour and it 
is often difficult to say which is head and which is the tail of the larva 
wluMi casually observed. 

1 11 another six days the next moult takes place. 

FifFu stage. Length 30 nnn.. Tail horn 10 inm., liead process 5 mm. 
The tail horn is horizontal and the cephalic process vertical. General 
colour jiale yellowish-green with the wedge-shaped bro^yn spots along the 
dorsal region ; each of these gives ont a short lateral streak. Spiracles 
brown ; legs purple brown. Head and tail proces.S bluish-black. 

The next moult takes place in another week’s time. 

Hi'xth stage. Length 40 mm.—Tail horn 10 mm., extending 8 mm. 
beyond the body. The head-process is short though promiaent. No 
marked changes in form and colour are noticed. The larva grows stouter, 
larger and more cylindrical in shape. It also becomes voracioiis, feeding 
on the foliage. Tail process' blnish-black ; facial streaks, legs and spiracles 
purple-brown. In seven or eight days more another skin is thrown off. 

Sevenih stage. Length 46 nnn. At this stage of the life of th.e larva 
tl'.(; head process iti finally lost. The posterior horn is still present. It is 
pointi'd and somewhat curved and extends a little beyond tlie anal seg¬ 
ment. The vrhole body has a light greyish-green colour. Middorsal 
legion along the whole length of the bodt^ is divided o:H from the two 
lateral regions by a longitudinal row of prominent tubercles on each side 
of this region. These two rorvs of tubercles begirr at the iirothoracic 
region and meet at the base of 'the horn on the ana] segment. These 
tubercles have a pmldsh colour. In this mid-dorsal region, which is 
of a yellowish-green colour, there is an intemijjted transverse band of 
] uj’ple on each, segment. There is a continuation of each of these bars 
at the sides drawn anterc-posteriorTy in a tangentic irramicr. Tk'- am„.‘ 
lioin is greyish fringed with numerous small pink tubercles. S];i;.;cles 
In own. Head ard piotkorax greyisli-green : legs purple-bro'wn. The 
clas’j.ei s are edged with purple. 

During this last stage the larva feeds voraciously and grows in size 
r;i])idly. At the same tinre colour changes also occur. Just before piipa- 
tioii a. well-fed larva reaches 80 nrrn. . The body becomes long, cylindrical 
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and stout. The anterior region is thinner than the abdominal end, 
which is stouter. The head is more or leas triangular. The anal horn 
is prominent and curved. The whole body is fringed with minute whitish 
tubercles. The tvro longitudinal rows of tubercles on the dorsal surface 
are prominent and the individual tubercles are bigger and really made up 
of two or three smaller tubercles aroinid a bigger one. Tlio genej^al 
colour i.s green with the difference that the region on the dorsal surface 
between the two longitudinal rows of spiracles is bright green while the 
sides and ventral portion of the body have a bluish tinge. Each row of 
tubercles appears as a pinkish line from the prothorax to the anal horn ; 
the latter is pale green and studded with tubercles. Mouth parts brown ; 
legs jDurplish-brown. Prolegs and cla.spers with purple edges. There 
are six clear and one or two faint whitish tangent stripes at the sides ; 
the last one meeting the horn is clearer than the rest. 

This stage lasts from twelve to fourteen days. At the end of this 
period the larva stops feeding and descends into the soil to pupate. 

Pupa. The laiu a gf es three or four inches into the soil and more- if 
th.e soil is not hard and easily penetrated ; there it makes a cell of earth, 
and after this it changes into the pupa. The pupa inside the earthen 
cocoon is 36 mm. long. It is thick anteriorly, and bluntly pointed behind 
and chocolate brown in colour. There is a short forked spine at the 
anal end — 

The pupal period lasts tweke to fonitee.i\ days. The following is a 
table shovving period of pupation in different cases. 


Date of pupation 

Date of cmei'goncc 

'7tli .jjecemLei' .... 

. ! 29th December. 

.30th Julv. 

. i 13th Aireust. 

C4th Febi'uarv .... 

. I 9tli March. 

21st Octoler .... 

. ‘ 2ud iVovember. 

21'st Novei.nber . . . . ■ 

. i 3rd Deeoinber. 


The develoyuuent period thus takes in all about nine to ten weeks, 
the period being ocenpied as below :—eggs a week, larva 48 to 50 days, 
pupa 1‘2 to 14 days. The period of each stage is found to differ slightly 
according to seasonal variations. 

Genevfd remarlts. The larva is easy to rear. I have never caught 
the aduit.s in nature. Ars stated before, the most iiiterestlncj feature 
in tJiis caterpillar is tlie presence of a head-horn in the early stages of the 
..garerpillar, a character which is not common in most Sphingidae. 
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Tile larval period may tliiis be pxit rouglily to be from two to four 
inoiitlis. Pupation has not been observed in nature : probably it is in 
the soil or some other place outside the stem because all the grubs reared 
in captivity came out of the stem when they were full-grown and pupated 
outside. 

Pn'pa. This is of the typical Lamiad type. It i.s yellow in colour 
and 20-25 mm. long. The appendages of the head and the thorax are 
folded together on the ventral side inside the exceedingly thin and trans¬ 
parent pupal skin. A day or two after pupation the eyes get dark. The 
colour of the pupa changes gradually from yellow to brown and alter 
a week the pupal skin is cast off and the adult emerges. 


Ko. 

Pupated oil 

Emerged on 

Pupal period 

J 

1 

Ttli July 1917 . 

j 

14tli July 1917 . . i 

7 

9 

6th August 1917 

14tli August 1917 . . 1 

' .s 

1 

3rd October 1917 

13tli October 1917 . . I 

1 

10 

I. 1 

7tli October 1917 

1 i 

1 loth October 1917 . . j 

i -Q 

1 

( 


On emerging from the pupal skin the beetle is dull and Soft to the touch. 

Ill a day or two the body gets hard and the beetle begins to move about 
and feed on the bark of the mcringa stem. 

These observations -were made by me at the Insectary of the Agri¬ 
cultural College, Coimbatore, under the guidance of M. Pi. Piv. T. V. 
Eamakrishua Ayyar Avargal, the Acting Government Entomologist 
of Madras, and I take this opportunity of tendering him my heart-feit 
thanks for the valuable suggestions he gave me during my investigations. 

The habit of emergence from the stem to pupate elsevdiere, at the Mr. Fists-lisr, ’ 
conclusion of the larval period, is most unusual in a Lamiad beetle. 

Further observations on this point, under natural conditions, appear 
desirable. 

67.—NOTES ON THE LIFE-HISTORY OF THE POLLU FLEA- 
BEETLE {LONGITARSUS NIGRIPENNIS, MOTS.) OF PEPPER. 

Bfj T. V. RamajvRishna Ayyar, B.A., F.E.S., F.Z.S., Acting Gbi'ernrnent 

Entomologist, Madras. 

The subject of this paper is a flea-beetle which i.s found causing 
soiiie damage to cultivated black pepper {Pijjer nigrum) in tlie pepper- 
gi'owing tracts of North Malabar. 
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Since tliere is no previous record of this insect as a pest and since 
there is nothing also regarding the life-hi.story or habits of the insect; 
I believe the following notes may be of Some use in adding to our know¬ 
ledge of this beetle. 

So far aS I know, sixteen species of this genus, Longitarsus, have till 
now, been recorded from different parts of India, and of these Longiiarsus 
nigri'pennis is one. The previous record of its locality in his description 
of the species by Motschulsky is simply “ India ” v/itli no mention 
of the exact locality. Jacoby has described some .specie,s latterly and 
these are from Pondicherry, Madura, Calcutta, North Ivanara and 
Bel gaum. 

The species of this genus are comparatively small in size, no: nroie 
than 3 mm. in length, and are extremely active in habits. Their hind 
femora are very much thickened, thus showing the great saltatorial 
powers these insects possess. I have very rarely found them flying ; 
they commonly leap or hop from place to place and cover great distances 
in such a way. This species (L. nigripennis) is 2'5 mm. in length. The 
liead is comparatively very small and more or less covered by the fairly 
promii ent prothorax. The antennae are long and the eyes prominent. 
The hind femora are extraordinarily stout compared with the size of 
the insect. The head and prothorax are of a pale fulvous-yellow colour 
when fresh ; in dry specimens thi.s appears reddish-brov/n ; the elytra 
bluish-black. The antennae and legs are of a pale brownish colour ; but 
the hind femora have a shining bluish-brown colour ; the eyes are dark. 

Damage clone hy the insect. You will find from the title of this paper 
that I have called this the “ Polhi. Aoa, beetle of pepper.” This means 
that the insect is associated with a disease of pepper called “ Polln '' 
which really means ‘ hollow ’ or empty. The turning hollow of the grove- 
ing pepper-berry iS often caused by this beetle. There are, of cour.se, 
other causes which bring about this ‘ Polho ’ condition but I shall confine 
myself only to the insect side of it. The small cream-white grub of this 
beetle burrows into the ripening green berries of pepper and eats away 
the inner contents, which causes the seedlessness or hollowness of the 
berry called ‘ Polhi.' The external indication of such an attack on the 
growing pepper-vine is generally the presence of a group of two to 
four darkish berries in a spike of pepper, the rest of the spike being 
healthy and green. Infested berries are commonly found in groups 
of two, three or four. An examination of the inside of one of these 
blackened berries will disclose a short stout pale white grub. Generally 
only one of these three or four berries shows the'grub and this is explained, 
by the fact that this one grub is responsible for the damage of all the 
three or four berries in the group, the larva feeding on the inner contents 
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of tlie berries one after tbe other. Not more than four berries are attacked 
by one grub before it is full-fed. At the initial stages of infestation one 
has to examine the spikes more carefully to find berries' that are just 
getting attacked, since, at the beginning, the berry that is first attacked 
simply shows a pale sickly yellowish surface and a minute hole through 
which excrement might be seen thrown out; the characteristic dark 
group of berries begins to show itself only rvhen the grub has finished 
with one berry and has entered the second. In certain cases ano'ther 
phenomenon is noted, in infested pepper-berries and that is the darkening 
of the-whole distal portion of a spike. This happens when the grub 
in tunnelling through one berry to another encroaches on the main stem 
of the spike and scoops out a good portion of it; this damage to the 
stalk at the middle arrests the flow of nutrition to the distal portion and 
the berries beyond this spot turn black and do not ripen, although 
they remain attached to the spike almost throughout the season. 

Life-history. Observations made in the field go to show that the 
eggs are laid singly. Each egg is carefully thrust and glued to the tissue 
just underneath the skin of the green pepper-berry, commonly near the 
attachment of the berry to the spike ; only one egg is generally deposited 
in each berry. To find out the egg one has to open, the berry skin very 
carefully in very thin slices. The egg is ovoid in shape and measures 
I'S mm. in length ; it has a pale brownish colour. It has not yet been 
possible to get the eggs hatched out in captivity although several 
methods were tried. The grub is pale to cream-white in colour v/ith the 
head and prothorax dark; it is comparatively short and stout in build. 

The grub goes on growing by feeding on the inner contents of two 
or tlnee berries for about forty or fifty da^ys, after which it stops feeding 
-and drops down into the soil to pupate. It goes down into the soil tvro 
to three inches and before the final moult to assume the pupal stage 
builds an oval cocoon of soil around itself. The pnpa is pale v/hite in 
colour. In this condition it remains for ten days—the period noted in 
captivity. 

After this period, the adult form is assumed, but the beetle remains 
in that condition for a day or two in the soil and comes out only after 
these one or two days which are apparently necessary for the insect to 
get its body hard and become active itself. 

The adult insect readily and voraciously feeds on the tender pepper- 
leaves, biting numerous small holes in them. 

Seasonal history. The investigations with regard to the habits, etc., 
of this insect are stil incomplete. But, so far as work has been done, 
it appears that there are two clear broods in the year, one generation of 
beetles emerging in October and another in January. It is thougho that 
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the insect aestivates in the adult condition through the summer months,. 
March to June. But whether this is so or whether there is another brood 
during this period of the year will be definitely known next season. 

Natural enemies. So far no natural enemies of any kind either 
predatory or parasitic have been noted. 

Other host flants. Besides pepper no other plant has been found till 
now wherein the pest breeds. This point can be verified during the off¬ 
season, when the pepper-vines are dormant. 

Extent and distribution of the ‘ Polhi ’ caused by the insect. The pest 
is not noted in two of the three pepper tracts, viz., the coastal region and 
the Ghat region, but is prevalent only in the sub-montane jungly tracts 
below the Ghats. The insect is more commonly found in shady, damp 
and very cool plots. Even in the same place those plots, which are 
somewhat open and not full of shade-trees, are less infested with the beetle 
pest. With regard to the extent of damage the actual injury done by 
the insect in causing ‘ Pollu ’ is .very little compared to the extent of 
actual ‘Pollu’ caused by all causes combined. We have reckoned it 
r jughly as between 5 and 8 per cent, of the total damage. 

Control-methods. Looking at the life habits of the insect it appears 
to me that the most vulnerable stage in the life of the insect is the pupa, 
and I think measures to destroy these in the soil at the proper season 
will go a great way in checking the multiplication of the pest. Hoeing 
the soil under the vines in September-October and December-January, 
the seasons when the pupm are found under the soil, might do good. 
Nothing could be done to tackle the borer which is an internal feeder. 
Then, coming to the methods whereby the adult could be checked and 
prevented from laying eggs, one method is spraying ; our attempts in 
this direction have shown that it is rather difficult to get the pej^per 
vines satisfactorily sprayed, although in some plots where vve tried soinef 
deterrents like lead arsenate and Bordeaux mixture the pest did not 
appear. Investigations are still continued hi this direction. 


68.-~ON SOME OE THE BIONOMICS OF BBHCHIDrE (LAEIADtE). 

By Bamsao S. Kaseegode, Assistant Professor of Entomology, Poona. 

The seed-testing Department of Bombay has for some years past 
been engaged in trying to find out the germinating capacity of most 
seeds used by the cultivator during the sowing season. The results show 
that most of the seed, besides being mouldy, is destroyed by insects 
and does not germinate satisfactorily. Mouldiness is preventible b}' 
preserving the seed in dry conditions, and admixture of weed-seeds can 
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In mv experiments I enclosed green pods in paper bags and even then Mr. Eamrao. 
they ^yei’e attacked. 

Our experience at Pusa supports that of Mr. Rarorao. Mr. Ketcher. 

The question of the identity of these Bruchids, and of the distinctions . 
between the various species, seems at present to be in considerable con¬ 
fusion. Last year we sent a number to Dr. Marshall for determination 
but we have not yet received the identifications. 


69.—ON THE INSECT PARASITES OE SOME INDIAN CROP- 

PESTS. 

By T. Y. Ramakhishna Ayyae, B.A., F.E.S., E.Z.S., Acting Government 
Entomologist, Madras. 

It need hardly be stated that the study of insect parasites—especially 
of those which are natural enemies of some of our important crop-pests— 
offers a very wide and almost unexplored field in India. Besides being 
very fascinating from a purely scientific point of view, this study is of the 
greatest importance in connection wdth some of the problems of Agricul¬ 
tural Entomology connected with the various control-measures against 
insect pests. 

Among the various insect parasites we know of, the representatives 
of the Order Hymenoptera are by far the most numerous and important. 
There is little doubt that there is a considerable amount of material of 
these insects which have been collected or reared out, not only at Pusa' 
but at the different centres in India where any entomological work is 
done. But unfortunately very little appears to have been done in the 
way of getting this material worked out and the economic importance 
of the differcrh forms recorded or estimated. Sj^stematists like Cameron, 
Szepligetti, A.shinead, Viereck, Cra.wfoid, Morley, etc., have recorded 
sundry Indian species of parasitic Hym-enoptera in different scientific 
periodicals ; but all of these are systematic papers and there is very little 
in these descriptions to show the economic aspect of these parasites. 
1 11 sjiite of this drawback such papers are really useful because of the fact 
that, ill order to properly appreciate the real importance or otherwise 
of these different forms, the correct identification of each species is a 
very essential factor. 

I therefore venture to believe, that the little information contained 
in this pajier regarding some of onr reared parasites ^Yhich I have managed 
to get identified within the past year or two, may be of some use in adding 
to our knowledge of Indian parasitic Hymenoptera in relation to tbeir 
hosts. The paper is certainly imperfect, but is only prepared to point 
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out the importance of the study of Indian parasitic wasps many of which 
are very good friends of the Indian farmer. The information in my 
list is very little compared to what we might be able to get when all the 
accumulated material all over India is worked out, but perliaps this 
may be of some use as a preliminary list. 

I have arranged the information in a tabular form showing the hosts 
and the parasites so that it will facilitate easy reference. 

The parasites noted in the above table are those whose host relations 
ha,ve been definitely known. I have, however, come across records of 
other Indian parasites by authors like Crawford, Yiereck and others and 
although I have not been able to peruse the papers to see whether 
anything is said of the host relations of these parasites, the names of these 
parasites appear to give some hint in that direction. Such are the 
following '.— 

Yiereck has described in the Proceedings of the United Stales National 
Mtmnm 1912, the Indian species, creatonoti, A. siauropi, 

A. ‘pa'pilionis, A. plusice, A. phycodis, and Meteorus arciicida. 
These evidently look like parasites on Lepidoptera which are more 
or less familiar to us. Similarly Cameron's A'panieles tacharddw, 
Ectadiofiiatnus tachardue and Clialds iacliardim in the Indran 
Forest Records certainly show some relation to the “ J.iac in'-ecfc.” 
The following described by Crawford in the Proceedings of the 
United States National Museum, 1912-13, also suggest that they 
. have parasitic relations with insect pests, viz., Tetrasliehus oflivnsm, 
Bruchocida orientalis. 


Mr. Hetcher. 


Mr, Eamakiishaa 
Ayyar. 

Mr, Elsicher, 

Mr. assnakrishna 
Ayyar. 

Mr. Fletciisr. 

Mi. Beeson. 


Mr. Samakrisliaa 
Ayyar. 

Mr. Fleicher. 


Some records of parasites reared at Pusa are being published in the 
Bulletin of the Second Hundred Notes, uoav in the press. Some of the 
insscts included in this paper are new. Who is describing them ? 

Some axe being described by Dr. Hmvard and others by Mr. G-ixault. 

Where are the dnscriptions being published 1 

In some journals not accessible to us. 

That is rather unfortunate. 

The descriptions of the parasites that we send out for determination 
axe coming out in the Indian Forest Records. 

We sent specimens of grasshoppers to Mr. Bolivar but I have not 
heard from him. 

I thinlr that specialists should be asked to send descriptions for 
publication in India. It is very difficult for workers in India to obtain 
access to some of these scattered papers. 
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82.—NOTES ON TWO PSYLLID GALLS EXHIBITED, WITH 
EEMARKS ON INDIAN PSYLLID 


Btj T. V. Ramakrisiina Ayyak, B.A., E.B.S., E.Z.S., Acting Govermnent 

Entomologist, Madras. 

(Plate 173.) 

Unlike other minor groups of insects it is gratifying to note that 
the group of jumping plant-lice or Psyllidse has "been studied to some 
extent in India. The previous records are chiefly hy Buckton and 
Eiefior and latterly by Dr. Crawford. I am sorry I have not been able 
to see Kieffer’s “ Monograph of Gall-making Psyllids ” published 
in the Annals of the Brussels Entomological Society in 1905, which would 
certainly have helped in preparing this note, and also given us infor¬ 
mation as to whether these galls are recorded by him. The early records 
of Indian Psyllids to which we have easy access are in the pages of 
Indian Museum Notes by Buckton and latterly in the pages of the 
Records of the Indian Museum by Crawford. 

The following species have so far been noted :— 

(1) Psijlla cistellata, Buckt., on mango shoots ; Dehra Dun (I. 

'm. N. Ill, 1, p. 13). 

(2) Pemphigus cedificato9\B\}ckt., on Pistacia terebintJius Baluchis¬ 

tan [I.M.N. HI, 1, p. 71). 

(3) Phacof teron lentiginosum-, Buckt,, on Gamga pinnata ; Poona 

and Dehra Dun {I.M.N. Ill, 5, j)p. 18-19). 

(4) Psylla obsoleta, Buckt., on Diospyros melanoxylon ; Bombay 

{I.M.N. V, 2, p. 35). 

In Lefroy’s Indian Insect Life, Plate LXXX, w^e have figures of 
two other uiidescribed species making galls on Alstonia scholars and 
Fieiis glomerata. There is another species of Psyllid we have in Coim¬ 
batore, a pretty bad pest of a species of garden Cardia ; it does not 
hmvever make any prominent gall-like structure on the plant. 'This 
Crawford has named Euphalems citri (probably it is the same as found 
on Citrus plants elsewhere). 

The two kinds of galls just before you are :— 

(1) That of Pliacopteron lentiginosum on Garuga pinnata from 
pepper gardens in North Malabar. As you see, the leaves 
are very badly galled and in the worst cases the plants 
show nothing but these cylindrical, ovoid or fmger-Iike 
galls which often give the appearance of a cluster of 








(xf) : h, adult Psyilid, magnified (x6). 



Fig. 2_ Fiilfforc<{]candeIaria, Natural size, 



ig. 3.— liicanio Mcolorata. Twice natural size 
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fruits {see fig. 2). Tlie galls in nature liave a pale 
ycllovv"’all-green appearance with, a tinge of reddish-brown. 
0.lten the plant, which is occasionally used as a standard 
to train the pepper vine on, suffers very much from this 
Psyllid. 

(2) The other is the gall caused by an undetermined species; and 
although I have consulted Crawford’s “ Monograph of 
American PsyllidKi ” I have not been able to find any figures 
or descriptions that vconld apply to this interesting species. 
I have sent it on to Dr. Crawford for correct identification. 
The gall made by this insect is very curious and beautiful 
(see fig. I). It was found on a wild shrub, Ficus nervosa, 
in the Taiiparamha forest in North Malabar. Any casual 
observer will surely mistake the gall for some natural out¬ 
growth of the plant. The galls are attached to the mid-rib 
of each leaf and commonly on the upper surface. In struc¬ 
ture it is oval covered over with hairy and villose processes 
of plant tissue. In nature it is greenish in coiour with a 
mixture of light yellow. The galls are not very unlike that 
shown in plate 5 of Ind. Miis. Notes, V. 2, caused by Psylla 
isitis, but certainly shows differences. 

The object of this note is simply to create if possible an interest in 
this very interesting study of insect galls in India. 


Phacofteron lentiginamm is common in ail forest areas, not only in Mr. Beesoa, 
Debra Dun and Poona. 

In Travancore Garuga finnata is popularly called the Mosquito- Isaac, 
tree as it is believed to give birth to mosquitos from its limbs. 

This tree is of no economic importance. On account of this Psyllid Mr, Kamafaishna 
only galls are found and we do not see any leaves on it when it is attacked 
.in this way. 

The whole subject of galls and gall-makers in India is one which Mr. Fleleher 
requires investigation. It is a very wide subject which is at present 
awaiting workers to take it up. One comes across the most curious 
■galls at times. I have here [exliihited^ a photograph of a gall which 
occurs commonly on QuercMs griffithii at Shillong; as you will see, it 
forms a curious sort of rosette something like an unexpanded thistle- 
fiower. Another gall which I found at Shillong last year was on leaves 
of Rubus assamensis and resembled a small spiny sea-urchin; from 
this I bred a Cecidomyiad fly. 
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83.—NOTE ON SOME SWARMING EULGOEID BUGS, 

By T. V. B.AMAKRISHNA Ayyae, B.A., F.E.S., E.Z.S,, Actirng Govern¬ 
ment Entomologist, Madras. 

(Plate 174.) 

Though it is a common sight to find swarms of small bugs like species 
of Idiocerus, Helo'peltis, Ccilocoris, Empoascci and other minute forms. 
I have not seen bugs of fairly large size as the ones I am referring to in 
tins note aj^pearing in such numbers, and it is to know from you 
whether any one else has noted these insects in such numbers that I 
speak about these to-day. 

The three Eulgorid bugs arc ;— 

1. Fulgora delesserti, Guer. Species of this genus of large beautiful 
bugs are regarded as more or less rarities. In October 1917, while out 
on a collecting trip to the foot of the Nilgiris, I accidentally came across 
this insect in large numbers. About twenty 'or thirty of them were 
always found perched on the bark of the stem of huge trees, chiefly 
Ailanthns excelsa and TerminiCilia bele'/ica. The pecnlia^r colouration of 
the tegniina and the head jirotects them easily and it is very difficult 
to find them on these tree stems even when they are in numbers. Once 
disturbed, all fly away and it was found ratber difficult to catch them 
unless very carefully netted. 

2. The other bug, also a Eulgorid, Kalidasa sanguinaUs, Westw, 
(fig. 91 of Dist. ^ol. HI). This is a smaller form and has more or less 
sanguineous colour. Numbers of this bug were also found always in 
the same situations as the Fulgora. (Plate 174, fig. 1.) 

The same thing—these Uvo bugs found in company—was observed 
later on in Ganjam. In this case the species of Eulgora was F. Cande¬ 
laria, Linn. (fig. 82 of Distant, Vol. III). (Plate 174, fig. 2.) 

3. The third one is a species of Ricania —those bugs wEich have 
fairly large dark wings with pale white transparent blotches on them. 
The species concerned here is R. bicolorata. (PI. 174, fig. 3.) In the 
mouths of April and May this bug is found in thousands on almost 
every plant along the mountain railway line running from the foot 
of the Ghats up to HiUgrove or Coonoor. I believe Mr. Dutt has seen 
this when he came down to Madras last time. 


[Specimens of the hugs were exhibited.'] 

Did you find any Epipyropid® on these Eulgorid bugs 1 
I am sorry to say I did not look for them. 
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Fidgora camlelaria does not seem to be a very common species as a Mr. Fletcher, 
rule. I have not come across it myself in India although I found it in 
Hongkong twenty years ago. Did you observe any special function of Ramakrishas. 
the cephalic prolongation 1 Ayyar, 

No. 

Fulgorids are known to transmit fungal or bacterial diseases to plants. Mr. Beeson. 
Work is being done in the sandalwood areas on the spike disease of 
sandal in this connection. 

Another point of interest about these Fulgorid bugs is their supposed Mr„ Fletcher, 
luminosity. Fulgora candelaria was so called because it was supposed 
to be luminous. I think it was Madame Merian in. Surinam about two 
liundi'ed years ago who recorded that some of these bugs were found 
to be luminous when the box containing them was opened in the dark, 
but since then no authentic corroboration of this statement seems to 
have been obtained.' I made inquiries at Hongkong but was unable 
to obtain any confirmation of this supposed luminosity. The luminosity, 
if it does really occur, may be the result of bacterial disease and not 
to the action of photogenic organs. 

84.—EUMASTACINiE FROM SOUTH INDIA. 

By T. V. Eamakeishna Ayyar, B.A., F.E.S., F.Z.S., Acting Ovvermnent 

Entomologist, MadrcE. 

(Plate 175.) 

In exhibiting herewith some specimens of these curious insects 
collected from South India I would add a few remarks. 

The group Eumastacinee is, as most of you know, a sub-family of 
the well-known Orthopterous famity Acridiidas. The- insects included 
in this sub-family are all very curious and abnormal in structure as 
compared with other grasshoppers {see figure). 

The striking features of these insects 'are the extreme shortness of 
the antennae, the curious posture and structure of the wings (some are 
apterous) and the peculiar leaflike projected formation of the prothorax 
in some forms. Almost all of them are comparatively small in size,, 
ranging from half an inch to not more than a couple of inches in length. 

.41most all the Indian species recorded are from the Hills of Burma, 

Kashmir and South India. 

Mr. Kirby in his Fauna Volume on Acridiidee has described all the 
forms known up to 1914. Since then Candido Bolivar has described 
three new South Indian forms, from some material we sent from Madras^ 






Mr. Eamakrishna 
Ayyar. 


M?. Fietcher. 


Mr. Eamakrishna 
Ayyar. 

Mr. Fletcher. 
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in tlie Spanish journal Trab. Del Museo Nac. de Oienc. Nat. (Ser. 
Zoologica, lifum. 16) (1914). These three sp)ecies are Phyllocoreia rama- 
h'ishnai and Bennia burri from the "Western Ghats. South Kanara, and 
Mastacides nilgirisiciis from the Nilgiris. 

Extremely little is known of the bionomics of these extraordinary 
creatures. I found them in damp localities on hill-sides and on low- 
growing brushes. Their peculiar slow and sudden movements often 
reminded jne of the chameleon. I have not seen any of these in flight, 
but they hop about very effectively. Some of them have very good 
protective colouration—green, brown or speckled to suit the sur- 
roimdings. I believe they are jelS'^t feeders, since I formd one or two 
.S].)ccies feeding on Terminalia leaves. 

Though these do not appear to be of any economic importance so 
far noted, this is a group of insects worth studying, as almost nothing 
is on record regarding the life-histor37 or habits of these insects. 

I have here [exhibited] some specimens of Eumastacinee. 

Incidentally I would plead for a catalogue of our own as the figures 
of this group in the Fauna volume are not reliable on account of their 
being ascribed to the wrong species. 

We have very few specimens of these grasshoppers in the Pusa 
collection. I got a few when I was in Burma and Eamachandra Kao 
has collected a few during the course of his Lantana deputation. 

The description of these species was published in a Spanish Journal. 
It took me three years to get it translated. 

You say that almost all the species recorded from India axe from 
the Hills of Burma, Kashmir and Southern India. I do not know 
about Kashmir, but my Burmese specimens w^ere taken at a compara¬ 
tively low elevation on the railway-line between Maymyo and Lashio, 
and I note that two of your species were taken at Taliparamba and 
Tamarasseri, neither of which are at any height above sea-level. When 
I was in Ceylon I remember finding one species at Trincomaii also and 
that is at sea-level.' 


Srj,—SUGGESTIONS REGARDING PUBLICATION OF COMMUNI¬ 
CATIONS ON ENTOMOLOGICAL SUBJECTS. 

By C. C. Gkosh, B.A., Assistant to the Lmf&rial Entomologist, 

It is intended in this paper to deal with a few points regarding the 
existing facilities for publication of communications on entomological 


3.—SHOET NOTES ON NEW AND KNOWN INSECTS EEOM 

SOUTH INDIA. 

(Tiates 11—VI). 

By- T. V. RAiMAivRit^HN'A Ayyar, B.A., F.E.S., F.E.S., Assistant Ento¬ 
mologist, Madras. 

To the Proceediags of bhe last Meeting of Entomologists held in 
1919, I contributeil a paper nnder the title “ Some insects 3:ecently 
recorded as injurious in S. India ” (see paper No. 3, page 314 in the 
Report of the Third Meeting of Entomologists, Piisa-, 1919). On the 
present occasion I have attempted to submit to yon a further instal¬ 
ment of notes on diflerent South Indian Insects which I have been 
able to make during the past few years. Of the insects in this list some 
are forms new to science while others are already known ones ; with 
regard to the latter only such notes which in my opinion are new or 
not recorded till now are added. While m}'' last paper was purely an 
economic one treating as it did of injurious insects only, in this paper 
I have not specially confined mj^self to forms of economic importance 
alone, but have included both general and economic forms which might 
be of general interest. The brief notes added include records of some 
new forms and notes on s 3 monymy, distribution, lifehistory, habits, 
etc. 

Hymenoptera. 

Bruchofhagus melUpes, Gahan (Chalcididse). 

(The Daincha seed Chalcid.) 

From a consigTiment of parasitic Hymenoptera forwarded to 
Dr, Howard of the U. S. A. Bureau of Entomology, a couple of years 
ago, Mr. A. B. Gahan recently described a species under the name 
Bruchopliagus mellipes {vide page 513, Proc. U. S. A. Nat. Mus., Voh 
56 ; 1919) and we received named specimens of the same. On looking 
at the insect I had some doubts as to whether this was not the same 
species which Girault had named E-urytoma indi (see page 315 of my 
last paper in 1919). I raised this doubt and we wrote back to Mr. Gahan, 
who has replied that both the insects are one and the same, and that, 
since Girault’s name was not yet published, this new name Bruchopliagus 
mellipes should have priority. It might be seen that I had myself 

( 29 ) 
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made a foot-note in my last paper that this insect might be closely 
allied to the American clover seed Chalcid and evidently it is so, as 
both belong to the same genus (BruchopJiagus). Thus the Daincha 
seed Chalcid is to be known in future as Brucho 2 )hagtjis mellipes, Gahan, 
and not as Eurytoma indi. 

Stomooeras ayyari, Galian (Chalcididas). (Plate II, fig. 1.) 

This jet-black, fairly large stout Chalcid was reared out 
from caterpillars of the Limacodid moth, Parasa lepida, a well-known 
pest of castor, mango, palms, etc., in the Plains of South India. More 
than one species of parasite has been reared from this larva but this 
one appears to be fairly important and a large-sized species. The insect 
was named and described by Mr. Gahan of the U. S. A. Bureau of Ento¬ 
mology (see page 518, Proc. U. S. A. Nat. Mils., Vol. 56 ; 1919), 

Sjnnaria nigriceps, Cam. (Braconidas). (Plate II, fig. 2.) 

On page 9 of the Pusa Bulletin No. 89 (Second Hundred Notes on 
Indian Insects), Mr. Eletclier has recorded Spinana leuGomelcena, Westw., 
as having been collected by him in. Coorg. Recently I collected two 
specimei:i.s of a species which I am almost sure belong to the species 
which Cameron has described from Ceylon as Spinaria nigriceps {Vide 
page 37, PI. 3, fig. 7) in Manchester Memoirs, XLI (4). This is evidently 
the first record of the species for Continental India. 

So far we have the following species of Spinaria found in the Indian 
region :— 

1. Spinaria nigriceps, Cam. Ceylon and Madras. {Manchester 

Memoirs, 1897). 

2. Spiinaria trimaeulata, Cam. Khasi Hills {Manch, Memoirs, 

1900), 

3. Spinaria albiventris, Gam. Kliasi Hills {Manch. Memoirs, 

1899). 

4. Spinaria leueomelmna, Westw. Coorg (Pusa 2nd Hundred Notes 

Bulletin, page 9). 

5. Spinaria flavijiennis, Cam. India {Entomologist, 19'b6, p. 205). 

6. Spinaria chotanensis, Cam. India {Entomologist, 1906, p. 206). 

7. Spinaria spinatof, Guer. India (Duperrey, Toy. Coquill., Zool. 

11, p. 199, 1830). 

Pristomerus euzophercB. (IchiieumonidEe.) 

In the Fauna volume on. Ichneumonidge, Morley described a new 
species under the name Pristomerus testaceus, a parasite reared out 
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from the Brinjal stem-borer, Etizopliera j>crticella, Bag., collected at 
Attur, Ghingleput, etc. I have recently come across a species of Ffis- 
tomerus described by Viereck under the name P. euzojjliercB which also 
appears to have been reared out from the same host caterpillar, in Mysore, 
in the Proc. of U. S. A. Nat. Mus., Vol. 42, 1912-13, p. 152. It might 
be that the two are-separate but as far as I could compare the descrip¬ 
tions, the species appear more or less similar. Whether the same or 
not, this additional information may be of use to workers on Ichneu- 
mbnidse in India. If they happen to be the same, Viereck’s name being 
the earlier must be retained. 


Microplitis sp. (Braconidso). (Plate Hi, hg. 1.) 

Most of us Indian workers are familiar with this pretty common 
insect found as a parasite on the castor semilooper, Aehcea {OpJdusa) 
janata, in all castor-growing tracts. The parasitic grub after feeding 
inside the host come:-! out just before pupation, prepares a pal.e brown 
cocoon and fixes itself under the tail-end of the ho.st-catei'pillar. In 
certain seasons this insect acts as an imj)ortant natural check on this 
pretty bad pest of castor and hundreds of parasitized larvae are seen 
on the plants. Thi.s insect is a small bluish black active Braconid wasp. 
I submitted specimens of this insect to Mr. Viereck who has determined 
it generically. I hope to publish a detailed description as soon as 
possible after referring to literature and making iiiyself sure that it 
a new species. 


A Wood-'wasp from South hidia. (Siricidse.) 

Recently while sorting out the Hymenoptera in the Coimbatore 
collections I came across a specimen of a wood-wasp belonging to the 
family Siricidm, members of which are said to be very rare in the Tropics. 
Our insect was collected from Yercaud in the Shevaroy Hills at 4,000 
feet elevation. On referring to literature, which I was able to get at, 
the insect appears to belong to the genus Uroc&rus, Geoff. {Sirex, Linn.), 
but I am not quite sure. It might be a species of the closely allied 
genus Xiphydria^, Latr. of which Cameron has recorded one species, 
Xiphydria quadrimaculata, from the Khasi Hills (page 4, Manchester 
Memoirs, XLIII (3) ; 1899) and another, Xiphydria striatifrons, from 
Ceylon (page 70, Spol. Zeyl., Ill ; 1906). This insect does not appear 
to be either of these. There is mention made of another species, Xiphy¬ 
dria orientalis, Westw., as also Indian but I am unable to get details 
of this latter. The importance of this record consists in the fact that 
this is the first record of a wood-wasp from South India so far as I know. 


32 PE.OCEEDTWGS OF THE FOHRTH ENTOMOEOGICAE MEETlFtG 

JSJew South Indian Saw Flies. (Tentliredimclse.) 

Till now the only known saw-fly that has been recorded from Sonth 
India appears to be the mustard saw-fly {AtJialia proxima, This 

is certainly not due to the absence of forms but solely because no collec¬ 
tions were made and worked out till now. The three new species, in¬ 
cluding one new genus, mentioned below were collected by my colleagues 
and myself chiefly from the Hills of South India. Mr. Hohwer of the 
U. S. A. Bureau of Entomology was kind enough to name the species 
for us ; no publication of the descriptions has appeared as far as I know. 

1. Senodia dia.5corec8, Roh. (MS) ; Taliparauiba and Kollur (Western 

Ghats) 1,000-2,000 feet, found breeding on a species of 
Diascorea (July to October). 

2. Senodia bilanga, Roh. (MS) ; from the Hilgiris and Kollegal 
(September-October) from 1,000-2,000 feet elevation. 

3. Amonopliadnus submetoMicus, Roh. (MS), from the Ralni Hills, 
5,000 feet (May). 

All these are species with a uniform bluish-black colour without 
any yellow or reddish markings. 


Fcecilogonalos spp. from South India. (Trigonalideo.) 

In a consignment of bees which I forwarded to Professor Cockerell 
a couple of years ago was included a specimen which I took to be a 
bee {Nomada). Professor Cockerell wrote back to me saying that the 
insect was a Trigonalid. He did not send me back the specimen nor 
did he publish anything regarding the same among our novelties among 
bees which he published in the Annals and Magazine of Natural History 
during 1919. Meanwhile I looked for more of these insects in onr collec¬ 
tion and succeeded in finding another Trigonalid. I had thus two speci¬ 
mens, one being the duplicate of the insect I sent to Professor Cockerell, 
and another one, both apparently different species. Rinding these 
very interesting I referred to literature and found that from India, so 
far as I was able to make out, onlj?- one species had been described and 
that was Poecilogonalos harmandi. Under the cirenmstahees I made 
bold to describe these two insects as two new species and these descrip¬ 
tions were published in the Records of the Indian Museum, XVI, pp.71-74 
(1919) under the following names ;— 

1. Pcecilogonalos fulvoscutellata, from the Palni Hills (May). 

2. P. herala, from Malabar (October). 

I now find that Professor Cockerell has very recently published 
a description of the insect I sent him, in the Proceedings of the Ento~ 
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mological Society of Washington, Vol. XXII, page 191, as a new species 
with the name Poscilogonalos mimus. From the description I am almost 
sure that this is the same as my Poscilogonalos fulvoscutellata. If both 
these happen to be same, Professor Cockerell’s name must sink and 
mine should have the priority, having been published earlier. 


COLEOPTERA. 

Atielahus diseolor, Fb. (Hate HI, fig. 2.) 

This pretty weevil vras noted in December last in the Walayar 
forests, Coimbatore, on Terminalia shoots. They were found in good 
numbers twisting the leaves into characteristic knots and doing some 
appreciable damage. It was found in company with jl/podcms echinus 
and AUelabus 8 - 2 mnctata. This has been noted before by Stebbing 
in the Coimbatore district on Anogeissus latifolia. 

Lablab vine gall-iveevil. (Cnrculionidfe.) 

In the Kistna delta, while engaged in paddy stem-borer veork, I noticed 
that in the main vines of Dohohos lah-lctb vrcre found prominent galls 
close to the ground level. On cutting open the gall a weevil was found 
to breed inside the spongy matter. The gall is about the size of a man’s 
fist. I am unable to state whether the gall was produced by the weevil 
or whether the weevil selected the gall for breeding purposes after its 
formation. The weevil is dark brown in colour and stoutly built. In 
appearance it resembles more or less a species of Desmidojjhoms. 

Morinda shoot-borer beetle. (Scolytidse.) 

In my last paper I have made reference to this insect as a borer 
into the tender shoots of Morinda tinctoria in Coimbatore. This insect 
has recently been identified as Hyp'othenemus plumerias, Nor. The insect 
does some damage to the tender shoots and attacked-shoots drop down 
faded, which indicates the presence of the pest. 

Arcecerus fasciculatus, DeG. (Anthribidse). 

This well-known beetle has recently been found to breed inside 
fruits of the Persian Nim tree {Melia sp.) in numbers on the Coimbatore 
farm. Though a well-known pest of areca-nuts in India, I have not 
yet come across this insect on areca nor have we received any definite 
reports regarding the damage done by this insect till now from the 
West Coast tracts which have extensive areca gardens, 
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Leafbeetles on fepfer. (Chrysomelidee.) 

A number of small leafbeetles liave been noted on tbe pepjjer Aunes 
biting boles in tbe leaves in Noitb Malabar. Of these only one, Longii- 
arsus nigripennis, Mot., bas been so far noted to be a specific pest of 
pepper, contributing its share in causing “ Pollu ” disease. Others 
often noted on pejxper are (1) Pagria costatipennis, Zac. ; this is a small 
dark coppery-brown insect looking more or less like the grape-vine 
flea-beetle [Scelodonta strigicollis). It is very active and often found 
in numbers on the tender foliage, (2) Neculla polUnaria, Baly ; this insect 
at first sight might be mistaken for a weevil of the genus Myllocerus. 
It is short, stoutly built and brov/n in colour ; the whole body is com¬ 
pletely covered by a thick ashy down which gives it the colour of a 
Myllocerus species. (3) Nisotra wuidure-nsis, Jac. This is a well known 
insect affecting Hibiscus, Jute, etc., in South India, and has been occa¬ 
sionally found on pepper in hlorth Malabar, 


Lepidopteka. 

Asura conferia, Wlk. (Arctiadse.) 

The hairy larva of this moth is found to be a domestic pest in the 
villages along the Western Ghats during the months from August to 
October. It is especially found on mossgroAvn walls and old buildings 
with the roof covered with small country tiles. Often the caterpillars 
drop down into the living apartment,s of houses and cling to clothing, 
etc. The irritation produced by its contact is pretty severe and the 
part of the skin gets swollen. Children are often put to great annoyance 
in houses by the contact of these hairy caterpillars. The caterpillar 
which is found feeding on the moss and basking on the tiles during the 
damp steamy weather settles on walls and protected corners inside 
the AAmodwork of the roofs before pupation. At this stage it makes 
a sort of oval enclosure Avith its hairs and in the centre of the oval area 
it builds the cocoon and changes into the pupa. The adult insect, 
which is a pretty moth, is often seen coming to lights at night. The 
name asura appears very appropriate, at any rate, considerihg the local 
tradition that this pest generally disappear.s after the annual festival 
called “ asura samliara ” (the destruction of asura or demon) in the 
month of November in Palghat, Avhere the insect is found every year. 


PelocTiyta asircea, Pr. (Arctiadse,) 

This pretty moth is fairly common in Coimbatore. There is one 
very interesting character in this moth which I haAm noted and which 
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I have not found recorded as far as I know. The moth, which is rather 
slow flying, when caught emits a frothy juice from the prothoracic 
region near the root of the wings. The fluid is yellowish green and 
has a frothy consistency. This is perhaps a protective adaptation to 
repel natural enemies. On two successive occasions I found this moth 
on Ficus glomerata. 

Cricula trifenestraia, H. (Saturmadae.) 

In the pepper gardens of North Malabar this wild silk insect is very 
commonly found. It chiefl}^ attacks cashew and mango trees. Often, 
the standard trees on which the pepper vine grows up are subject to 
the attentions of this insect. The tree Carcya arhorea often suffers 
considerably from this insect. The whole foliage of the tree is com¬ 
pletely stripped and on the stems and forks of the branches may be 
seen masses of golden yellow cocoons of these caterpillars. And often 
the caterpillars are found to pupate in masses under cover of pepper 
leaves also ; but so far no appreciable damage has been found to be 
done to pepper vines. 

Staurofus aUernus, Wlk. (Notodontidee.) 

This insect has occasionally been noted, in small numbers on red 
gram, Tamarind, etc., in Coimbatore. In December 1919 in the Walayar 
forests, I found small plots of red gram {Cajanvs indicus) very badly 
infested by these caterpillars. But one remarkable point in the case 
was the heavy parasitization of the worms. More than 90 per cent, 
of the larvae were parasitized by a Braconid {Ajjardeles sp.). 

Gasuarina seedling caterpillar. (Pyralidse.) 

This is a new pest reported from the Coast tracts of Tanjore district 
near Negapatam where Casuarina plantations are found. This insect 
is a slender pale green elongated caterpillar which lives by day under 
the soil near the young plants in tubular galleries of sand and during 
the night comes out and cuts the tender plants carrying portions of the 
cut shoots irto the burrow underneath. In habits I found the creature 
exhibiting the same features at Ancylolomia chrysograpJiella, which 
I saw in the sandy coast fields of Canuamore in North Malabar in June 
1908. The Casuarina plantations are practically on the sandy sea coast 
and it is only the very young plants that are found to suffer. 

Schcenobius bipunctifer, Wlk., at lights. (Pyralidse.) 

That the female of this insect is attracted to lights was noted by 
me as early as April in 1907 when I was sent to investigate the pest in 
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response to a serious report from tlie Anantapur district. Later on, 
in liecember of the same year, I visited Narsapur taluq in the Kistna 
district and found that my original observation was further confirmed 
by seeing hundreds of the female insects dashed against house lights 
all along the canal in the paddy deltas. Though I am unable to state 
definitely at present whether light traps will prove an efficient control 
for this pest or not, I feel that we have not enough grounds to warrant 
us to condemn this method even to the smallest extent. As such I 
am unable to agree with the statement niad..e under this insect on p. 121 
of the Proceedings of the, Third Entomological Meeting at Pusa, 1919. 
In 1919 on a certain night during the Christmas holidays I happened 
to be in one of the big raihvay stations situated right in the iniddle of 
a paddy area in Malabar. Here on the overbridge which was pretty 
high and commanded a good difitance, a power light wms put up. Around 
-this light, I found thousands of SeJimnobins females hovering about ; 
at a moderate estimate the number was no less than 6,000. Another 
important phenomenon I noticed was that on the framework of the 
bridge below the light were found hnudreds of eggmasses laid by gravid 
females ; some moths were even actually found depositing their eggs. 
From these and similar observations I feel that this method has to he 
tried properly and at the proper season to make us come to some definite 
conclusions on this point. 

Dactylethm Candida, Stt. (Gelechiad^,) 

The Kolingi plant {TepJirosia purpurea), a valuable green manure 
weed, harbours a small caterpillar which breeds inside the pod-forming 
flowers of this plant all along the Coromandel Coast, in Negapatam, 
Tanjore, South Arcot, etc. The flowers do not form ordinary pods 
hut, due to the irritation caused b}^ the caterpillar, a globular gall is 
formed, inside which the larva remains feeding and pupates. It is 
very commonly found during tiie months of May-Junc. Tire moth is 
a small pale whitish insect. 


Ergolis merione, Cr. (hTymphalidse.) , 

This insect, which is noted as a pest of castor in different parts of 
India, has not been noted so far as I know in South India. I saw the 
insect as a pest of castor on tlie Samalkot farm and Pithapurain in 
1907, and I have never noted the insect or any allied species as a pest 
of castor anywhere in the south. Mention is made of this in the last 
Proceedings (page 107) hut I believe this information regarding the 
locality-distribution, showing the southern limit up to which ix, is found 
as a pest of castor, may be of interest. 
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Dipteea. 

Biting Blies on the Bababuddin Hills. (Tabanidse.) 

During the month of May, when a few early thunder showers have 
fallen, two or three kinds of Tabanid flies of the genus Hcem.ato-pota 
are generally found on the Bababuddin Hills in Mysore. These flies 
not only attack cattle but bite men also viciously. During this season 
cartmen very reluctantly take their bulls up the Hills. While on a 
collecting trip a few years ago, I found it very difficult to remain on. 
the hills due to the annoyance of these insects. Two species of this 
genus collected by me have been described by Miss Ricardo in the 
Annals and Magazine of Natural History for February 1917 (p. 226) as 
H. hindostani, and H. montansis. 

Pongatnia gall fly. (Cecidomyiadse). (Plate IV.) 

In many parts of South India, especially in Bangalore, Coimbatoje, 
and other places, I have seen that the fruits of the tree Pongamia glabra, 
which under normal conditions should be almond shaped, are in many 
cases found deformed into clusters of small round gall fruits. On the 
same tree and often on the same branch both the kinds of fruits are 
commonly formed. For a long time I thought the growth was natural. 
Recently I found that this small round gall fruit was a ma1-formation 
and due to the work of a gall-fly. I have reared out the flies in numbers 
and specimens have been forwarded to Dr. E. P. Felt for identification. 
It is probably common in other parts of India also. 


Rhynchota. 

Deltocepkalus dorsalis, Mot. (Jassidse). (Plate V, fig. 1.) 

Though this leaf-hopper has been recorded as enjoying a fairly wide 
distribution, it has not been noted as an injurious insect till now. In 
June 1919 this insect was found in swarms on a paddy nursery in the 
Kistna Delta and so far as I could judge appeared to be responsible 
for the damage to the foliage which was characteristic of leaf-hopper 
bugs and which resembles exactly that caused by Nephoteitix bi'pumc- 
tatus on paddy. 


Disphinctus humeralis, Dist. (Capsidse.) 

This insect has not been recorded from South India till now. I 
noted it in some numbers on a species of wild Solanum on the Wynaad 
Hills (2,500 feet elevation) in October. This is an insect which may 
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have to be watched in South India as it has been noted on tea in Assam 
and on Cinchona in Sikkim. 

Oinnamon Psylla. (Psyliidse.) 

In South Kanara district, esj)eciall 7 around Mangalore town where 
cinnamon plants {Ginnamomvm camphora) are found growing wild 
as hedge plants in the deep paddy valleys, I found a*Psyllid producing 
galls on the foliage and causing appreciable damage to the plants. 
Though not a cultivated plant in the tract the cinnamon plant is of 
economic importance and as such a note regarding this insect may be 
of some interest. The Psyllid is a very active creature with transparent 
wings, quite unlike the spotted vangs of the garugo, Psyllid {Phacopiteron 
lentiginosum, Buck.) or the Cardia Psyllid of Coimbatore {Euphalenis 
citri, Gr.). It resembles to some extent the Psyllid I got on Ficus nervosa 
in Taliparamha (see my paper, JIo. 82, Proc. Third Entl. Meeting, 1919), 
but it is not the same. 

Cosmoscarta niteara. Dist. (Cercopidas). (Plate V, fig. 2.) 

All along the Western Ghats from South Kanara down to the Yt^ynaad 
Hills the commonest species of this genus is found to be Cosmoscarta 
niteara, Dist. In most cases when I noted the insect I have found 
it on the succulent top-shoots of the sand-paper Ficus plant {Ficus 
sp.). Large masses of vdiite spittle produced by the insect are also 
noted on the top-shoots of these plants. The insect is fairly large and 
is beautiful in colour and extremely active. I did not note this on 
the jak tree vdiioli is the favourite foodplant of the other species, G. 
relata, Dist., in Coorg and Mysore. 

Nevj records oi Ooccids. 

Since the publication in 1919 of my Bulletin on “ South Indian 
Coccidse ” (Bulletin No. 87), I have been able to get the following further 
records of Coccidse from South India - 

Parlatoria camellice, Comst., on stem of Melia, Coimbatore. 

Parlatoria cristifera, Green (M.S), on Citrus, Maddnr (Mysore). 

Aspidiotus hartii, CklL, on Turmeric, Erode (Coimbatore) 

Ghionaspis herbce, Green, on grass, Coonoor (Nilgiris). 

PseudococGus bromelice, Bouche, on pine-apple, Taliparaniba (Mala¬ 
bar). 

Phenacoccus .hirsiitus, Green, on Ficus indious, Kollegal (Coim¬ 
batore). 

.Antonina indiea, Green, on grass roots, Coimbatore. 

Walheriam xylite, Green (MS), on Xylia, Taliparamha (Malabar) 


0 
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Besides tlie above new records, wliich. include also two undescribed 
species, several of tke known forms have been noted on other host plants 
on which they have not been recorded till now from South India. 

It may also be mentioned here that Mr. Green has since described 
all the new Diaspidince mentioned as MS names in my Bulletin in the 
Records of the Indian Museum, Vol. XVI, pp. 433-449 (December 1919). 

Pulvinaria maxima. Green. (Coccidse.) (Plate Vl, fig. 1.) 

This Coccid has within the last few years made very good progress 
as an important pest. In the early years it was noted only on the nim 
tree {Melia) around Coimbatore. Now the insect has not only been 
found to have a wider distribution but is asserting itself as a pest of 
more than one important plant. Within the last three years the insect 
has so far been noted in Mysore, Tinnevelly, South Arcot, Madura and 
Kistna districts. The main host plant on which the insect revels is 
the nim but it has been found occasionally in fairly large numbers’on 
cotton, mulberry, garden croton and Jatropa curcas. On the last plant 
I saw it very bad in a delta village in the Kistna district last year, 
actually killing many shrubs. I think this is one of those insects the 
activities of which d..emand watching. 


Oeti-ioptePvA. 

Tr achy thorax planiceps, E.edt. (Phasmid^ ) 

In the Bombay Natural History Society’s Journal, XXII (1913), 
p. 641, I published a note containing some observations on the life- 
history of an interesting Phasmid which I reared out from the egg stage. 
At the time of publication of the note I was under the impression that 
the insect might be a species of Calvisia. Sometime ago I received 
information from Senor Candido Bolivar, of Madrid, that the insect 
belongs to the species Trachythorax planiceps, Redt. 

Phyllochoreia sp. (Eumastacince.) (Plate VI, fig. 2.) 

During my tours in North Malabar I have collected an interesting 
Eumastaciiie grasshopper which is undoubtedly a species of Phylloclio- 
reia (see figure). In the Fauna volume on grasshoppers, Kirby has 
recorded two species which come near this insect in general form viz., 
P. eyiia, Burr, and P. asina, Burr. But as far as I could make out 
the insect under review appears a new species. It is quite common 
at Taliparamba in N. Malabar from September to November and is 
found in all stages (I did not find the eggs) chiefly on Xylia and Termi- 
nalia bushes, nibbling the tender foliage. In the presence of the broad 
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leafy thoracic shield and in coloration the insect is very well protected ;; 
it is often found very difficult to make out the presence of the insect on 
the leaves due to its protective resemblance. 

Thysanoptera. 

As a supplement to my paper on “ Thysanoptera ” read at the last 
meeting (see page 618 of the Report), the following further informa¬ 
tion on some South Indian species may he of interest. In April 1919 
we forwarded to Mr. Bagnall a consignment of Thysanoptera collected 
from different parts of South India and found on a variety of plants. 
Of these, Mr. Bagnall has since described the follomng new species in 
the Annals and Magazine of Natural History for October 1919 :■— 

(1) DendrotJirifs indicus, on leaves of arrow-root plants, in company 

with PanchcEtothrips indica, BglL, North Malabar (Septem¬ 
ber). 

(2) Euihrips citricinctus, on arrow-root leaves. North Malabar 

(September). 

(3) Haplothrips pictipes, in diseased pepper berries. North Malabar 

(September). 

The bulk of the material sent is still unidentified. Later on we 
sent him specimens of an interesting species of large sized Thrips collected 
on Eugenia wrightiana by Mr. Muliyil on the Palni Hills ; Mr. Bagnall 
has identified this as a species of Leeuwenia, almost certainly L. indicus,. 
Bglh This species is a member of the group Hystrichothiipidie. Species 
of Leeuwenia noted elsewhere till now also appear to have been found, 
on species of Eugenia plants only. 

It may also be added that recently I have noted a species of Thrips 
doing severe damage to leaves of garden crotons both in Bangalore 
and Coimbatore. The foliage becomes thickly spotted and sickly and 
gradually fades. The adult is dark brown with the anal end reddish,, 
young ones are pale whitish. 






4.—OXYA VBLOX. 


By Eao Saliib’ Y. Ramachawdra Rao, M.A., F.E.S., Assistant 
Entomologist, Coimbatore. 

Oxya velox, tlie lesser or small grasshopper of Paddy, is a greenish, 
insect with a lateral yellow stripe. The female is light to bright green 
and reaches in some cases 2 inches in length, while the male is more 
slender and smaller and usually reddish brown in colour. 

Foodplants. It is on the whole a marsh insect, feeding on grasses 
growing in wet situations. The young ones as well as the adults attack 
the leaves of paddy, especially in the nurseries, while the adults are 
■capable of doing much damage to paddy in ear by biting at the bases 
•of the maturing earheads and causing them to dry up. The grasshopper 
is also known to attack cotton and pulses. 

Life-history. In adaptation to a life in marshes the grasshopper has 
acquired peculiar habits of oviposition. While in dry weather and in 
dry conditions the insect may lay eggs in the soil like other grasshoppers, 
in marshy situations it lays eggs among paddy stems and grass-clumps 
about an inch or two above the water-level. It exudes a gummy frothy 
liquid which soon sets hard, assuming a red-brown colour, and serves to 
protect the masses of eggs laid in its midst. In certain instances such 
eggmasses were also found laid in folds of cotton leaves in a cotton held 
and likewise in folded paddy leaves. 

The number of eggs in a mass laid in the field was found to Vary from 
10 to 29. 

The duration of the egg period was found to vary from 15 to 41 days, 
and was observed to depend chiefly on the season of the year and the 
presence or absence of moisture. It was shortest in April, 15-17 days, 
and longest in December and January, 41 days. 

The yoting ones. The sexes can be distinguished even in the earliest 
stages chiefly by the aid of characters of the anal appendages. 

The males invariably pass through 6 moults, while among the females 
there is in about 50 per cent, of the cases an additional moult. The 
wing-pads are noticeable even in the hrst instar and in the earlier stages 
are found overlapping the sides of the thorax, but after the fourth moult 
and after the fifth in the case of certain females, the wings become turned 
back. 


( 41 ) 
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The grasshopper breeds throughout the year, but is found in largest 
numbers in the rainy season, August-November. 

The grasshoppers would seem to copulate more than once. 

In eleven cases of grasshoppers which laid eggs in cages the largest 
number of eggs laid by a single individual was 177 (distributed among 
12 egg-masses) ; in other cases there were 163, 132, and 131 (11 egg- 
masses) and 113 (8 egg-masses) and 109 (7 egg-masses.). 

'Natural Enemies. 

Predators. Frogs and birds. 

Parasites. On Hoppers; 

(1) One Sarcophagid was reared at Coimbatore, 

(2) Mites on adults. 

On Eggs. Owing to the exposed situation of the egg-masses these 
appear to be subject to the attack of numerous parasites. 

(1) Minute brmvn Chalcidid, Tumidiscafus oophagus, Gir., 17-21 

individuals in each egg ; pupation period 6 days: whole 
life-cycle about a month. Hyperparasitized by a large 
green Chalcidid {Aximopsis tumidiscapi, Gir.). 

(2) Black parasite—depressed abdomen. 

(3) Black Proctotrypid [Bcelio oxyee, Gir.)—compressed abdomen. 

Life-cycle—1|- months. 

(4) Large bluish green parasite (Chalcidid) {Anastatus coimba- 

torensis, Gir.) 


m. Ghosh. 
Eao Sabih. 


Remedied measures. 

(1) Ploughing is of no use in the egg stage. 

(2) Collection of eggniasses is contra-indicated owing to the presence 
of parasites. 

(3) Bagging when present in large numbers. 

Was such ovhposition found to be very extensive ? 

When the paddy was three to four months old we were able to collect 
a large number of eggs from a single field. 




5.—FIEST ENTOMOLOGICAL RECORDS IN PORTUGUESE INDIA. 


By Major Ero1la:mo de Mbllo, Bacleriological Institute^ Nova Goa 
and P. Correa Aeonso, Deparijnent of AgricaUure of Portuguese 
India. 


ISTRODTJCTION. 

It is necessary that v/e should state, before entering into the subject 
of this paper, that research in General Parasitology, as applied to Medical 
Science or to Agriculture, was started in Portuguese India only six years 
ago. 

It must be admitted that in a small country, as ours is, a rnedicai 
officer or an agricultural one cannot devote his full time to one particular 
subject of iiivestigatiou out of the many vfhich constitute the Medical 
or the Agricultural sciences. Their attention is bound to be dispersed 
over a diversified held of work. Moreormr, in countries which are, almost 
beyond hope, buried under deep strata of routine, a.ny new introduction 
or suggestion gives rise to a moveinent of reaction on the part of the 
majority of the people. They discourage the workers either by a studied 
attitude of cold indifference or by direct manifestations of hostility, the 
result being that the better part of the work is lost on unreceptive minds 
tmd the energies of v/orkers are very much hampered. Such in fact is, 
unfortunately, the position of the writers. 

These few statements will serve as a justification of, or an apology 
for, the fact that the entomological notes which ^re herein recorded are 
very scanty indeed and have not been arranged in accordance with any 
systematic plan, as might be desired. The identifications were made in 
the short intervals of freedom snatched between periods of regular official 
duties. 

The writers hope that they will meet -with the favour of a kind accepta¬ 
tion from the scientists assembled in this Conference, being thereby 
induced to follow' up their investigations with perseverance and method. 
They likewise ardently hope that your favourable acknowledgment of 
their work may be readily noticed , by the people of this country, and 
being accepted by them as an honour done to the country as a whole, 
may stimulate them to give to the writers that hearty cooperation which 
is essential for the progress of our work. 

( 4 5 ) 
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Before proceeding to give a list of the insects identified by us, we 
have much pleasure in requesting the Entomologists assembled at this 
conference, particularly the Imperial Entomologist, to give us not only 
encouragement but also their scientific aid in the ivork which we further 
propose to take in hand, it being clear that the brief notes recorded in 
this paper are only a short preface to a more elaborate undertaking 
for the future. 

Medical Entomology. The following is the note of the species up to 
date recorded. Each species is followed by the name of the place where 
it was collected. 

Diptera. 

Family CEPATOPOGONiNiE. 

Genus Ceratopogon. C. albonotatus, Kief. Nova Goa, Daman. 

,, CuUcoides. C. pattoni, kiefi. Nova Goa between Decem¬ 
ber & February. 

Family Simulid^. 

Genus Simulium. S. striatum, Brunetti. Dudsaghor. 

Family Psychodid^. 

Genus Phlehotomus. P. minutus, Rond., Very common in rainy 
months; P. malabaricMS, Annandale, Golem. 

Family Culicid/e. 

Genus Anopheles {S. lato). A. rossi, Giles, whole province; A. 
stepliensi, Liston, Nova Goa, Pragana, Daman, Diu ; A. ludlowi, 
Theob., Nova Goa, Daman. A. leucosphyrus, Donitz, Sanquelim ; 
A.Junestus var. listoni, Liston, Diu, Daman, Nova Goa, Satary ; 
A. culicifacies, Giles, Nova Goa, Sanguem, Satary, Daman; 
A. barbirostris. Van der Wulp, Nova Goa, Daman, Diu, Satary ; 
A. jamesi, Theob., whole India ; A. pulcherrimus, Theob., Novas- 
Conquistas; A. sinensis, Wied., Daman; A. maculatus, Theob., 
Sanquelim; A. fuliginosus, Giles, Daman; A. rossi var. vagus, 
Donitz., Nova Goa. 

Genus Rachionotomyia. R. aranoides, Th., Nova Goa (identified by 
Mr. R. Senior-White), 

Genus Culex. C. fatigans, Wied., Nova Goa. 

Genus Stegomyia. S. fasciata, Fabr., Whole India; S. albopicta, 
Skuse, ibid. 

Family Tabanid,e. 

Genus Tabanus. T. bicallosus (1), Pragana; T, ditceniatus (?), 
Nova Goa ; T. striatus, Fabr., Golem; T. albimedius, Wlk., Nova 
Goa : T. indianus, Ricardo, Garanzol (identified by Mr, R. Senior- 
White). 
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Family Tabanid^ — contd. 

Genus Corizoneura. 0. ta'probanes, Wlk., Pragana. 

Genus CJiryso'ps. C. dispar, Fabr., Nova Goa. 

Family AsiLiDis. 

Genus Philodicus. P, javanus, AViecl., Nova Goa, Bickolim. 
Family Muscidas. 

Genus Lucilia. L. argyricephila. Mg., Whole India. 

Genus Chrysomyia. C. lezziana, Villen., myasis-producing fly, 
Nova Goa. 

Genus Musca. M. nebulo, Fabr.; M. hezzii, Patt. & Gragg; M. 
humilis, Wied., Nova Goa. 

Genus PliilcBm%tomyia. Ph. cfassirostris, Stein, Noi^a Goa. 

Genus Stomoxys. S. ccdcitrans, L., Nova Goa. 

Genus Lyperosia. L. minuta, Bezzi, Nova Goa. 

'Family Hippoboscidui. 

Genus Lynchia. L. maura, Bigot, whole India. 

Genus Hip-pohosca. H. maculnta, Leach, Nova Goa; H. capensis, 
Leach, Nova Goa. 


Siphonaptera. 

Family SARCOPSYLLiDiE. 

Genus EchidnopTiaga. E. gallinacea, M'estw. 

Family PuLiciDis. 

Genus Pulex. P. irritans, L. 

Genus Xenopsylla. X. cheopis, Roth. 

Genus Ctenocephalus. C. felis, Bouche ; G, canis, Bugis. 
Genus CeratopJiyllus. C. fasciatus, Bose. 

Genus Ctenopsylla. C. musculi, Auges. 

-Commou in all parts of India. 


Rhynchota. 

Family Reduviid.®:. 

Genus Conorrhinus. C. rubrofasciatus, de Geer, Nova Goa. 
Family Cimicid^. 

Genus Cimex. 0. hemipterus, Fb., whole India. 


46 


PROCEEDINGS OR THE FOERTII ENTOMOLOGICAL ilEETING 


Anoplura. 

Family Pedicxjlid.?:. 

Genus Pediculus. P. capitis, de Geei ; P. vestitnenti, de Geer, Nitsch- 
Genus Phtirius. P. pubis, L. 

Genus Hmmatopimis. H. tuherculalus, Giebel; H. vituli, Enderlein 
R. spinulosus, Burm. 

Common throughout Portuguese'‘'India. 


Ageicultueral entomology, (observations made only for the 

last two years). 

Lepidopteea. 

1. llesp )& riad ( B . 

Paniara {Chapra) niatliias, Fb., appeared as a serious pest in some 
localities in 1918. It was not possible to collect the eggs. At the stage 
in which the larvte rvere collected they were green, with a black head ; 
after a week’s, growth the head likewdse turned green with two lines of 
dark green colour above the eyes. There is a dark green line running 
along the dorsal region from the head to the anus. Twelve days after 
collection, probably 15 days to 18 days after emergence from the egg, 
the larvce had a length of .3 centimetres and entered the pupal stage within 
folds of rice leaves. Laivse which pupated on the 4th of June emerged 
as moths on the 11th. The butterfly is two centimetres long, has dark 
wings with clots upon the first pair. 

Two parasites were found to kill the larvae, the one emerging from 
the cocoon being a Hymenopteron. The material was unfortunately 
lost before identification could be made. Eice fields from Salcele (1920),, 
October 1920. 

2. Nochiidai. 

[а) Spodopiera mauritia, Boisd. 

(б) Prodenia litura, Fb. 

These two pests appeared in large mixed swarms in 1919, the first 
having been also recorded singty in the irrigated crop of 1918. 

They are said to have nocturnal habits: such was, howev-er, not the 
case during the attack above referred to ; the larvae were found to be 
actively feeding even at 11 a.m. and 4 p.m. When they appear on an 
irrigated crop (November-March) the nocturnal habit is noticed. The 
pupae of the insects which were reared were found to be among the roots 
of the rice plant at a depth of a little over 2 centimetres. Under natural 
conditions they are said to go deeper. The pupal stage lasted 8 to 10 
days. 
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The larva of Prodenia is distinguishable from that of Sjiodoptefa 
by a dark line traversing the thoracic segments ; this difference is not 
apparent at a young stage. Collected at Salcete. 

3. NymfhaMdce. 

Melanitis ismene, Cram. (Salcete). 

A few caterpillars of this insect were found feeding upon rice in 1918. 
This is not a pest of any importance in Portuguese India. 

4. Pymlidw. 

Nymphtda sp. Quepem. 

A species of Nymj)hula has been recorded every year from 1918 up 
to date on irrigated rice in several localities at some distance apart; it 
appears early in December and is active for about fifteen days. It has 
also been noticed late in January, possibly as a second brood. This 
pest is again under observation in the current season and as far as possible 
the species will be identified. 

Sylepia sp. (Salcete). 

A species of this leafroiler is common on Hibiscus plants in the rainy 
season. 

5. Gelecliiadce. 

Sitoirocja cereolella, 01., is a serious pest of stored paddy. It is a 
popular belief that this pest attacks only parboiled rice. It was, 
however, found in the current year (December) to attack raw pa.ddy 
harvested in September. The moisture conditions which render stored 
paddy liable to the attack of this pest under Korikan conditions are being 
investigated. 

6. Papilionulce. 

Papilio demoleiis, Linn., has been recorded feeding upon lime and 
orange trees, eggs being laid in June and July, ivhen the tender shoots 
appear. It is only tender shoots and leaves that are destroyed. (Salcete, 
Ichas). 

7. Afhelidce. 

Arbela sp., recorded at Nova Goa boring into Anona spinosa. 

COI^EOPTEEA. 

1. Dynastinw. 

Oryctes rhinoceros, L., is a widespread coconut pest, more common 
in the coastal tract than in the interior of the country. It is active 
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particularly from August to October. Tbe holes made by them upon 
the coconut palms are found to be mostly deserted in November (whole 
Port. India, specially Veehas Conquistas). 

2. Ptinidce. 

Lasioderma serricorne has been found in cigars imported from Manila. 
It has not been observed on leaf tobacco imported from British India. 

3. MeloidcB. 

Meloid bettles of several species were found in August 1920 feeding 
on pollen of rice and riceland grasses. It is a pest of minor importance. 
(Salcete). 

4. Curculionidce. 

RhynchopTiorus ferrugineus, Fb., has been recorded as a widespread 
pest of coconuts. (Salcete, Ichas). 

Cryptorrhynchus tnangiferce, Fb., is common on the late varieties of 
mango, particularly the Fernandina variety. (Veehas Conquistas). 

Calandra oryzce, Linn., is a serious pest of stored rice. (Whole Port. 
India). 

5. Cerambycidce. 

Batocera rubus does considerable damage to mango tree trunks. 

6. ScolytidcB. 

A shot-hole borer of coconuts is found to do considerable damage. 
On account of its importance its study has been undertaken and its 
iifehistory will be worked out. It is a Scolytid beetle of unknown species. 
(Salcete). 

7. Ohrysomelidce. 

AulacopJiora beetles are common on all kinds of cucurbits, but not as 
a serious pest. 


Hemipteea. 

1. CoreidcB. 

Leptocorisa varicornis, Fb., is a rice pest of similar status. 

These are a few of the insects of agricultural importance which have 
been recorded in Portuguese India. No mention has been made of 
such insects as have been merely observed, but the writers have had no 
opportunity of giving more attention to. Such as for instance, a cocount*' 
leafeating caseworm (possibly Maliasena sp), a mango shootborer, etc. 


6.--AN ENTOMOLOGIST’S CROP PEST CALENDAR EOR THE 
MADRAS PRESIDENCY. 

(Plate VIL) 

By, T. V. Ramakbishna Ayyab, B.A., E.E.S., E.Z.S., Assistant Entomo¬ 
logist, Madras. 

It must be conceded that in any agricultural tract where sufficient 
experience has been gained of the behaviour of important crop pests over 
a fairly long period time, it might be possible for one to forecast the pro¬ 
bable time of appearance of each pest during the different seasons of 
any normal year. Of course, many an Entomologist can easily recall 
the vagaries of different insects and quote instances of how an expected 
pest often deceives him by not showing itself and how it sometimes causes 
surprise by its sudden and unexpected appearance in another year. 
Apart from these abnormal and exceptional cases it may be found practi¬ 
cable to prepare a crop pest calendar* as a sort of rough forecast more 
or less on the lines of weather predictions. In spite of all the inevitable 
defects which such a calendar is bound to possess, it is believed that it 
might still serve some useful purpose in different ways. To the educated 
farmer, who is anxious to reduce the annual toll levied by insects on 
his crops, a knowledge of the probable time of appearance of important 
insect pests during a year wall be a very valuable thing. For, in most 
cases of insect attacks, especially on field crops grown over extensive 
areas, preventive and precautionary methods go a great way in saving 
the situation. Therefore, it is apparent that such a knowdedge will 
serve as a sort of warning to the farmer to be on the look-out for the pests 
and be prepared beforehand to take prompt measures the moment the 
pest makes its a,ppearance or even just before it is expected to appear. 
To the Agricultural Entomologist this knowledge is much more. It gives 
him in addition, a clue to the seasonal habits of the different crop insects, 
their life cycles during the year, and a number of other interesting points 
in the biology of the various insects. It helps the official Entomologist 
of any Province not only to proceed to the different localities at the proper 
time to carry out investigations, but also to organize his campaigns 
against various pests sufficiently early and not be compelled to rush all 


*The preparation of such pest calendars was discussed sometime ago between the 
writer and E. Ballard, Esq., B.A., E.E.S., Government Entomologist, Madras, and the 
author of this paper is indebted to Mr. Ballard for all encouragement in this direction 

( 40 ) 
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unprepared when the pest has already appeared and done some appreci¬ 
able mischief. It will also help him to pre-arrange the work of his staff 
which might often be insufficient and not available in time if some sort 
of time-table is not chalked out for them corresponding to the periods of 
appearance of the different crop pests. A calendar of this sort is not 
without its use to outsiders. To an outside Bntomoloist who wishes to 
study particular pests of the Province the calendar might indicate to him 
the approximate time of the year when he could arrange to visit the 
locality with advantage ; we know of some cases in the past when 
experts have rushed from one corner of the country to another and 
returned disappointed. And as to its utility to an Insect Expert 
coming fresh into the country with absolutely no experience of the 
local conditions, no one, I think, will have any doubts. 

The attempt made in this paper at the preparation of a Calendar 
for South India is entirely based on past experience with, however, no 
pretensions to any completeness or mathematical accuracy. 

It is nnw fourteen years since work in Agricultural Entomology 
was started in Madras on a scientific basis. As one of the officers engaged 
in this work from its very inception in Madras—in fact, as one engaged 
in Entomological work from the very next year after the first official 
Entomologist ivas appointed for the Government of India—I have had 
opportunities to gather information and acquire a fair amount of personal 
knowledge of the various agricultural tracts of the province from an 
entomological point of view, apart of course, from suffering the various 
disadvantages incidental to the lot of a pioneer worker on a subject quite 
new to the country. Though ten or fifteen years is nothing compared to 
the long periods necessary to get any thorough experience of entomo¬ 
logical conditions of any tract, I thinlr I may lay claim to some 
experience, however limited, on the subject of insect pests of the 
Province. 

In any agricultural tract all crop pests, at any rate insect pests, may 
be conveniently divided into three groups from the point of view of 
their seasonal occurrence. Under the first group might be included all 
those insects which appear on crops during regular seasons year after 
year causing sometimes less and sometimes serious damage. These 
are generally the major pests of the important staple food and industrial 
crops of different kinds. In Madras these constitute the important 
insect pests of crops like paddy, sorghum, millets, pulses, cotton, sugar¬ 
cane, gingelly, groundnut, castor, tobacco, mango, etc. 

The second group might be made to include certain insects which 
are generally of minor importance and occasionally found in small 
numbers but wdiicli only in certain years become sporadic serious local 
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posts ; these appear on a variety of cultivated crops. As examples of 
these we have in Madras blister beetles of sorts, surface grasshoppers and 
locusts, surface weevils, climbing cutworms, tussock moths, slug cater¬ 
pillars, etc. 

The third group comprises those insects found all the year round 
without any marked seasonal variations in their appearance. These 
are generallj'- found on perennial crops like palms, fruit trees, vegetables 
and garden shrubs ; some of them also infest stored products and house¬ 
hold materials. Tamiliar examples of this group are the palm beetles, 
white ants, rice weevil, meal worm moths, silver fish, etc. 

Of these three groups we may leave out of consideration in this 
paper the third group, as the insects under it do not exhibit any striking 
periodical or seasonal variations and as such are outside the jiale of a 
regular calendar. Taking the first two groups we may consider the 
periodical activities of the important insects under each heading and 
see what place they occupy in the insect calendar. 

In considering the periodicity of crop pests in any tract one has always 
to remember that the climatic and agricultural conditions of a iiarticular 
area have a great deal to do with the appearance or absence of any pests. 
Unlike some of the other provinces of India we in the South (see maji) 
have several distinct agricultural tracts each possessing distinct climatic 
and agricultural practices of its own ; and naturally the crop seasons 
vary a good dead in the different tracts, the same crop having its own 
appropriate time in the year in the different regions. We have the 
West Coast area with its unfailing heavy rains (over 100 inches) chieflv 
during the South-west monsoon season from June to September ; there 
are the Northern Circars including the big deltas which are irrigated by 
the rivers Godavari and Kistna ; next the Carnatic Districts along the 
Coromandel Coast which get the greater part of their rainfall during the 
North-east monsoon season from October to January, Purther down, 
we have the four southern districts of Tanjore, Madura, Eamaad and 
Tinnevelly with an average rainfall of not more than 33 inches for the 
tract, and which mostly depend on irrigation facilities for their important 
crops ; and then we have the Deccan and southern tablelands with a 
scanty and capricious rainfall. This being the case one and the same 
insect affecting a particular crop appears in the different areas in differ¬ 
ent seasons. Keeping the above facts in view I have designed two or 
three diagrams wherein I have tried to show at a glance the periodical 
appearance of the important insect pests during any normal 


year. 


To explain the seasonal dist 
ye prepared two diagrams, 


nibiition of the insects of the first group I 
a circular and tabular one. The former 
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is devoted to show the periodicity of the chief pests of the paddy crop 
alone, this being the most important staple food crop of the province 
and grown over a greater area than others. This diagram (Plate VII) 
represents nine concentric circles divided off into twelve parts to 
show the months of the year. The idea is to represent the periodical 
occurrence of about ten important paddy insects, which I have 
selected during the months of the year; each insect is allotted 
one of the nine circles and the time of its appearance shaded within 
its orbit. It may be stated at the outset that stray examples of 
almost all the common insects affecting paddy are generally found 
here and there throughout the year, but in every tract there is a 
particular season at which each insect often assumes pest proportions 
and it is that particular period or periods of the year that I have 
attempted to indicate in the diagram. A casual glance at the diagram 
apparently shows that the paddy entomologist in Madras has work 
all through the year, but his busiest time appears to be from Septem¬ 
ber on to February. Just a word or two to supplement the information 
that may be gathered from the diagram itself, may not be out of place 
here. The swarming caterpillar {Spodoptera mauritia) which is allotted 
the outermost circle in diagram No. 1 appears twice in the Northern 
Circars, viz., at the beginning of each crop in June-July and January 
February, and often causes considerable damage to the nurseries. The 
next important tract where it is found is along the West Coast where it 
appears just before the South-west monsoon Rains and is equally des¬ 
tructive in certain years. During abnormal years the pest is reported 
from other tracts beyond the usual season. The paddy stem-borer 
{Sclioenobim bipimctifer), No. 2 in diagram, is a regular visitor during 
the autumn and cold weather chiefly in the Northern Circars ; it has^ 
however, been very rarely noted to do such wholesale damage as the- 
swarming caterpillar. It is occasionally bad during the summer months 
in the Ceded Districts. Within the past three or four years the disease 
called ‘ Yerra tegulu ’ or red disease has been noted in the delta tracts of 
the Godavari and Kistna districts and has been mistaken to be the sole 
work of this insect. Recent investigations have shown that besides the 
stem-borer there are two other agencies at work, viz., a leaf-spot fungus 
and another unknown disease associated with what at present appears 
like an eel worm*, both together doing far more haim than the paddy 
stem-borer insect. The leaf-mining beetle of paddy, popularly known as 
the “ Rice Hispa ” (Hispa armigera), No. 3, may be taken as the next 
important insect affecting paddy. During the South-west monsoom 


* The eel-worm is being studied by Mr. Ballard, the Government Entomologist;-,, 
Madras, 
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montlis tlie insect is particular!}^ bad in Malabar and South Kanara and 
later on in the irrigated central districts; and in the Coromandel tracts it 
is found later. In South Kanara the pest is particularly bad and even 
does damage to the summer crop of paddy in February-March. In com.' 
pany with this beetle is often found the smooth greenish-blue beetle 
{Leptis 2 M No. d, which does appreciable damage in parts of 

Malabar from Augrfst to November. Next I have taken the Rice Bug 
{Leptocorisa vancornis), No. 5, the active paddy grain sucker. Though 
found all over South India periodical reports are received only from the 
West Coast tracts, especially from the villages along the Western Ghats. 
The case worm, NympJmla depunctalis, No. 6, is bad in Malabar and 
South Kanara during September to November and in the early summer 
months. The paddy grasshopper, Hieroglyphiis banian, No. 7, like the 
rice bug, has a wide distribution in the province but assumes pest pro¬ 
portions only in particular tracts during certain seasons. In the West 
Coast, Tinnevelly and in the Mysore Ghat tracts it appears with the 
South-west monsoons and in the Circars during the later months. 
The Silver-shoot disease, Kodu or AnaiJcombu, Pacliydiplosis oryzm, 
No. 8, is bad in the Northern Circars from August to December 
during certain years. The paddy mealy-bug, the ‘ soorai ’ disease, 
Pseudococcus saccJiari, No. 9, is found in the central districts during 
the cold weather. Thrips of paddy, which comes last among the 
paddy insects I have selected, Bagnallia oryzcc, No. 10, and which does 
some damage to very young paddy, is occasionally bad in Malabar, 
Chingleput and Coimbatore, especially when the usual expected 
showers are not received. 

The second diagram, which I have prepared, shows the seasonal 
distribution of the important insect pests of other crops besides paddy 
and is a tabular one. Here I have only taken the most important of the 
numerous insects so far noted and especially those which display striking 
periodical activity. The most important of these insects which give 
trouble almost every year are the hairy caterpillars of dry crops, the castor 
semi-looper, the mango-hopper, caterpillars and plant lice of tobacco, 
the groundnut leaf-miner, the stem iveevil, plant lice and boll worms of 
cotton, the gram caterpillar, the cholam ear-head bug, the gingelly cater¬ 
pillar, the sann-hemp caterpillars and sugarcane borers. The hairy 
caterpillar {Amsacta cdbistriga) is particularly bad in the central districts. 
South Atcot and parts of the Ceded Districts from June on to October 
and attacks almost all dry and garden crops, such as sorghum, cumhu, 
groundnut, ragi, cotton, etc. The semi-looper {Aolma janata) is very 
destructive to castor in the Ceded Districts from October to December 
and later on in Salem and Coimbatore, The Mango Hoppers (chiefly 
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Idiocerus niveosparsus) are often verj'" destructive to blossoms early in 
the year from January to March, chiefly in the hnportant mango tracts 
of Salem, Bangalore, Chittur and Vizagapatam. The ‘ Plant Lice’ 
pest on tobacco is an important one from December to April in Guntur, 
Coimbatore, Madura, Eamnad, Tanjore and South Kanara ; the leaf 
caterpillar and stem-borer are often reported from the ‘ Lankas ’ in 
Godavari during the cold weather. The groundnut leafminer “ Sunil 
pmTii ” {Stomopteryx nerteria) causes appreciable damage to the ground 
nut crop, especially when the rain-fed crop is on the ground from Septem¬ 
ber to November in the two Arcots and Trichinopoly. The cotton 
pests are chiefly noted in the Coimbatore and Tinnevelly tracts during 
the cotton season from October to May. The ear-head bug of cholam 
{Calocoris angustatus) is special to the Coimbatore and Bellary districts 
during June-July and sometimes in the cold weather also. The Slug 
caterpillar {Parasa lepida) which appears on a variety of plants like castor, 
mango, palms, etc., is chiefly noted during the months from October to 
January and in certain years causes serious damage. I do not thinlc any 
special remarks are necessary for the other insects and their distribution 
may be gathered from the diagram itself. 

Coming to the second group of pests which, as I said before, includes 
insects of minor importance occasionally found in small numbers, but 
which appear as sporadic local pests only in certain years, I have added 
another diagram. Such insects are few in number and during normal 
seasons they are practically of no importance at all. On our knowledge 
and experience of insect pests in South India, about ten insects ma}'' bo 
brought under this head as displaying the remarkable habit of abnor¬ 
mally multiplying and appearing suddenly only in certain years. The 
climbing cut-worm of paddy {GirpJiis alhistigma) may be taken as a good 
example. During some years when the rainfall is unusually heavy and 
the fields are flooded during the North-east monsoon months on the 
Coromandel Coast, this pest begins to appear and often assumes serious 
proportions during January-Eebruary, thousands of caterpillars being 
found cutting down the ripening ear-heads. For three or four years in 
succession from 1912 there was the locust plague in the Ceded districts 
during the months August-November caused by the Deccan grasshopper 
{Colemania spTienarioides) attacking all dry cereals of the tract. Fortu¬ 
nately, for the past two or three years, it has not been reported serious. 
Of the others, the chief are the black hairy caterpillar {Amsacta lactinea) 
on ragi and cholam in Coimbatore and Salem during August-September, 
the Surface weevil {Atactogaster jinitimus) found on young cotton in 
Tinnevelly during November, Blister beetles of sorts {Lytta, Epicauta, 
spp.) attacking cumbii, cholam, etc., in October-November, the Hawk 
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moll) cnterpillaT (Herse convohndi) on green gram in the Circars during the 
fold ■weabher, tliegreen plant bna: {Idezma rwidida) oiicu/mbii in Tinnevelly 
in November-JJecember, gjrassiioijpers {(J,Uaniops sp.) on cotton in 
Ivanmad iii lleceiuber-.lannary, surface grasshoppers {Aiolopus spp.) on 
ceroiiLs iji tloiinbatore and Kanniad in August-September and Tussock 
rnotli caterpillars {Euproclis, Or(/yia, spp.) on red grain and castor 
during the cold weiAher. 

I Imve thus tried to give an idea, however incomplete, of the periodical 
occurrences of th e most important insect pests of South India by dividing 
them into three more or less convenient groups, and I have attempted 
to convey as much information as possible in the diagrams ^Yhich illus¬ 
trate this paper. I believe, as our knowledge and expierience increase, 
it might be possible to amend this calendar in the light of new observa¬ 
tions, and make, it far more accurate and complete than it is at present. 
Till then I venture to believe that this calendar might serve some useful 
purpose. 

lu conclusion, I am of opinion that if such calendars are prepared for 
the. different provinces they will be found,, not only useful in themselves, 
but, tiiken as a. whole, will give one a fund of information on the distribu¬ 
tion, aeosonal va.riation and food habits of some of the important crop- 
iiests ^vllic.ll are eoTumon to all tracts of the Indian Empire, 




44- A CHECK LIST OF COCCID/E OF THE INDIAN REGION. 

By T. V. Ramakrishna Ayyar, B.A., F.E.S., E.Z.S., Assistant Ento¬ 
mologist, Madras. 

Recent publications on Oriental Coccidas have shown how our 
knowledge of this group of insects has increased considerahly within 
the last decade, in spite of the fact that only very few people have done 
any work in that direction. Apart from the value of the systematic 
study of this group of insects to Science, both Agricultural Entomologists 
and enlightened farmers have begun to realise the importance of scale 
insects from an economic aspect ; this will be realised all the more 
as the fruit industry develops in India, since many Coccidse are pests 
of fruit trees. It is therefore quite likely that greater attention may 
be paid to these insects in the future. In the course of my studies of 
the South Indian species of this family during the last three years it 
ofteir occurred to me that a check list of the Indo-Ceylonese forms might 
be useful in various ways especially to workers in this group all over 
India and this psipjer is an attempt in that direction. No pains have 
been spared to madre the list as up-to-date as possible by including all 
forms recorded or noted from this region till now ; but all the same it 
is inevitable that some mistakes or defects must have crept in. I shall 
be very glad to have my attention called to any omissions that may be 
found out by other workers in this line. 

The geographical area which this list is intended to include com¬ 
prises the whole of British India, Burma and Ceylon. 

In this connection it must be stated that no one has contributed 
to our knowledge of Oriental Coccidse as much as Mr. E. E. Green, one 
of the foremost authorities oh this family of insects ; and amateurs like 
me working on this group in India owe him a debt of gratitude for the 
valuable help he has been rendering in this direction. 

The information attempted to be given under each species includes 
one or two important references, one or two of the host plants, and 
the chief localities in the region where the insect was noted ; under 
none of these heads is any attempt made to give complete information. 

Explanation of abbreviations used to denote hihliographical references in 

the list. 

Amor. Natur.—Am oilcan Naturalist. 

J. A. S. B.—Journal of tho Asiatic Society of Bengal, Calcutta. 

B J.—Bombay Natural History Society’s Journal, Bombay. 

( 336 ) 
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I. M. N.—Indian Museum Notes, Calcutta. 

E. M. M.—Entoinologi.sts’ Monthh’’ Magazine, London. 

Spol. Zcyl.—Spolia Zeylanica, Colombo, Ceylon. 

Bull. Ent. Res.—-Bulletin of Entomological Roscai’cli, London. 

Pusa Mem.—Memoirs of the Department of Agriculture in India, PuBa, Entomo¬ 
logical Series. 

Pusa Bull. S7.—Bulletin of the Department of Agriculture in India, Pusa, on Coccidas 
of South India, by T. V. Bamakrislina Ayyar, 1919. 

Zt. f. wis.s insect.—Zoitschrift fur wis.songchaitl. Inscktciibiologic. 

Arc. Ent.—Arcana Entomologica (AVestwood). 

Hand. Ent.^—Handbiich der Entomologis (Burmeister). 

P. Z. S.—Proceedings of the Zoological Society of London. 

T. E. S.—Transactions of the Entomologiccal Society of London. 

Gard. Chron.—Gardener’s Chronicle. 

Trans. Linn. Soc.—Transactions of the Limiean Society—Zoology. 

Reo. Ind. Mus.—Records of the Indian Museum, Calcutta. 

C. of C.—Coccidse of Ceylon by E. E. Green, 4 A^ola., London. 

Ind. For. Mem.-—Indian Forest Memoirs. 

Imp. For. Bull.—Imperial Forest Bulletin, India, 

Jour. Eo. Biol.—Journal of Economic Biology. 

New Zal. Trans.—New Zealand Transactions. 

Mon. Br. Coco.—Monograph of British Cocoidsc by Newstead, 2 Vols., London. 

Ent.—Entomologist. 

Proc. Ac. Nat. Sc. Phil.-—Procoodirigs of the Academy of N.attiral Soicnoe, Phila¬ 
delphia. 


MoNOPHLEBINJt. 

Monophlcbiis, Burm. 

M. atripennii), Burm., p. 80, Hand. Ent., 

11, 1835. 

M. atripennis, AA^cstw., p. 22, Arc. Ent., 

I, 1841. 

Jlf. InirmaisUri, AA^cstw., p. 22, Arc. Ent., 
pi. 6, Fig., Fig. 2, 1841. 

Drosicha burmeisieri, Cldl., p. 223, Ent., 

XXXV, 1902. 

M. saundersii, AVe.9tw., p. 22, Arc. Ent., 

I, 1841. 

Llaveia saundersU, Ckll., p. 318, Ent., 

XXXV, 1902. 

il/. leacMi, AVostw., p. 22, Arc. Ent., I, 

1841. 

Drosicha leacMi, Ckll., p. 223, Ent., Malabar; Pondi- 

XXXAL 1902. cherry. 

M. zeylanicus, Green, p. C, 1. M. N., IV, On Anlid&sma bwmi- Pimdaluoya, Ceylon. 
1890. «.«. 

K^iwania zeylunicMS, Ckll., p. 2.58, Ent., . 

XXXV, 1902. 
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3[. aiehhinqi Groon, p. 100, I. I.I. N., Vol. Qb Sliorca robusta , United PfOTinces, 
a, 1903.' 

JI. stcbbinqi, Gi-eeii, p. 16, Pusa Memciift, 

II, 1908.“ 

■M. dalbergia’, Grctoi, p. 101, I. M N., Vol. Oxi Dalbergia sissoo Punjab. 

9, 1903. 

JI. stebbingi. Green, var ociocaudaia, On Mango . , T.ahore, 

Green, p. 10, Pusa Momoirfi, II, 1908. 
j\I. stf-bhingi, Green, var octocaudala, On. Fic.us spp. . Pusa. 

Lofroy, p. Ill, Pusa Memoirs, IT, 1908. 

M. iammindas. Green, p. 17, Pusa Mem., On tamarind . . Agra. 

IT, 1008. 

il/. tammindus, Oieen, Ramakrishna On g.arden crotons . Godavari di.strict. 
Ayyar, p. 48, Pusa Bull., 87, 1919. 


Walhetiana, Sign. 

if. florlger, Walk, p. 203, Cat. Brit. Mus. 

Suppl., 1858. 

If. floriger, Groon, p. 0, I. M. N., IV, On Litsea zeylanico . Pundaluoya, Ceylon. 
1890. 

W. compacta. Green, p. 6, I. M. N., IV, On unknown plant . Kelani Valiev, Ceylon. 
1896. 

If. euphorbice, Green, p. 6, I. M. N., lA"., On Euphorbia anti- Ilambantota, Ceylojr. 
1896. quorum. 

If. sanex, Green, p. 0, I. M. N., IV, 1890 . On Dodonea viscosa . Cliilaw (Ceylon). 

If. poleii, Green, p. 0, I. M. N., IV, 1890 . Do. . . Do. 

If poleii, Green, p. 19, Pirsa Mem., 11, On unknown plant . kSoutli India. 

1908. 

If. pe.rlinax., Nowstead, ]). 107, P. Z. S., 

10(.)0 and p. 123, Bull. Ent. Ro.s., VUl, 

1917. 

j!'. pert infix, Newstoad, Ramakrishna On unknown plant . Bangalore (South 
Ayyar, p. 48, Pu.sa Bulk, 87 (1919). India). 

if. cinerea, Green (Norn nud), p. 18, Pusa On Acacia arabica . Surat (Bonibav). 
Mem., 11, 1908. 

W. cinerea, Green, Ramakrishna Ayyar, On. Sandal wood, South India, 
p. 49, Pusa Bulk, 87 (1919), Laimonia alba, 

Thespesia ptopulnea 
and Pomegranate. 

If. xijlia), Green, (MS.) . . , .On Xylia . . In North Malaliar 

(Sonth India). 

Stigmacoccus, Hemp. 

E. (Penssopncimon) ferox, Newstead, p. In nests of the ant Konkan (Bombay). 
250, Ent. M. M. XXXVI, 1900. Oecophylla smarag- 

dina. 

S. (Perissopnaumon) ferox, Newstead, 

Groon, p. 19, Pusa Mom., II, 1908, 
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Tcerua, Si^Tu.* 

O ' o 

/. acycheiluruni, Westv,'., p. 830, Gard. 

cliion., 1S55. On Cassia tora, Bellaiy, Madras. 

I. Utiujalh, Gre-nn, p. 7,1. M.N., TV, 1396. mango, casuarina, 

1. sci/i'hsllctnim, Westw., Ramalmshna oto. 

Ayyar, p. 19, Pusa Bull., 87, (1919). 

L Douglas, p. 79, ilnt. M. M., On Aiiocarjsus spp. Widoly ilistribiited. 

XXVI, 1890. Croton, Pto/.v, 

/. ((•■(ii/pliaca. Ra.makri.slma Avyar, p. 49, etc. 

Pusa Bull., 87, (1919) 

7. pih^a. (Irosu, p. 7, I. M. N., TV^, 1S9G. On a,sp. of grass near Chilaw (Ceylon). 

soa-shoro. 

/. pilosn, Crcen, n. 18, Pusa Mcni,, II, On Spinifex sqvar- Madra.s. 

1908. rosus. 

L crocMt, Green, p. 7,1. M. N., IV^, 139G . On Gilnis, croton Pimdaluoya (Ceylon). 

and Coccvlus. 

News!., p. 169, Ent. .MM., In ants’ iicssts . India. 

XXXI11, 1897. 

/. minor, Green, p. 17, Pu.sa Mctii., II, On mango , . Pti.sa, Bih.ar. 

1908. 


MASGAEODIXiB. 

ilf argarodcs, Gtiikling. 

.17. fonmearmn. Guild., p. 115, Trans., 

Ijinii., iSoc., 1828. 

,17. foniui-ariun. Atkiu.son, J, A. G. B,, LM, ... South Indi.a. 

l'881i. 

.1/. iiulicii, Green, p. 73, Ri'e. Ti^. .Mus,,, ... Bangalore; Bomhay 

Vil, 1912. 

.17. nii/i'r. Green, p. 75, Pee. luil. Mii.e., Gtiuler soil uo:U' grass My.sore ; Bellary; 

Vlf, 191.2. I'oois. Goimbatore. 

.1/. nil, llti.maki'isiina A\'var, p, 47, 

Pusa Bull., 87 (1919). 

47. ivinillosa. Green, p. 74, Bee. Bid. Mu,s., Uucler .soil near gras.s Bellary and Banga 
Vill', 1912. roots. loro. 


OflJiczia, Eo.se. 

0. innignis, DougL, Green. Circ., I, (10) 

Roy. Bot. Gardens, 18 9. 

0. insii/iiis. Dough Green., page G, I. M. X. On numerous shrubs Kandy (Cojdon), 
IVy'lSOG. 

0. insign-is. Dough, RamakrLslma Ayyar, On LahUuia, etc. . Xilgiris, Wynaad, 
p. 30, Pu.sa Bull., 87 (1919). Xoted only ones or 

twice. 


* Jri'ri/a ps-rCiaCi. ree.irdo l from Ceylon, is omitted from this List.— Ediior, 
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CONCHASPIN^. 

ConcJiaspis, Ckll. 

G. socialis, Green, p. 20, C. of C., pt. I. 1890 ... Cej^lon, 


TACHAKDIANJj;. 


TacJiardia, Blanchard. 

T. lacca, Kerr., p. 374, Piiilos,, Trans. On Dalherqia, Pon- In South India 
LXXI, 1782. 

T. lacca, Kerr^, Imms. and Ohatterjoe, gamia, E,ain tree 
Ind. Eorcst ivlem., 1915. {Pithecolohim 7 i 

T. lacca, Ramakrishna Ayyar, p. 40, Pnsa sa^nan), etc. 

Bull., 87 (1919). 

T. lobata. Green (Norn nud ?) Rama- On Thespesia . 
krishna Ayyar, p. 47, Pusa Bull., 87 
(1919;. 

T. [Garieria) rUcorella, Maskell., p. 68, i. On tea . 

M. N., IV, (2) 1896. 

T. decorella var tJiece, Green, p. 348, Pusa Do. 

Mom., I, 1907. 


» Madanapalle, South 
India. 

. Northern India. 

, Darjiling. 


y./ici, Green, p. 97,1. M. N., V, (3) 1903 . On Picu^ o‘ehgiosa . Monghyr (Bihar). 


T. albkzicc, Green, p. 32, Jour. Ec. Biol., On LandolpMa, Al- 
VI, 1911 and p. 27, Pnsa Mom., II, 1908. bizzia, Croton, etc. 


Poradeniya (Ceylon), 
Darjiling. 


Asterolecanhn^. 


Asterolecanium, Targ. 


A., hambusce, Boisd., Green, p. 328, C. of 
0., pt. IV, 1909, PI. eXXV. 

On Bamb oo . 

. Ceylon. 

A. bambusm bambusulm, Ckll., p. 590, 

Amer, Natur., XXXI, 1897. 

Do. 

. India ? 

A. exifjwiun, Green, p. 316, C. of C., pt. IV, 
1909, PI. LXVII. 

Do. 

. Yatijuantota (Ceylon). 

A. rubrocomatum. Green, p. 310, C. of 0., 
Pt. IV, 1909, PI. OXIX. 

Do. 

. Do. 

A. Umdssimum, Green, p. 318, C. of 0., 
Pt. IV, 1909, PI. CXX. 

Do. 

Do. 

A. mlaqamcc, Green, p. 319, C. of C. Pt. IV, 
Pt. IV, 1909, PI. CXX. 

Do. 

. Udagama (Ceylon). 

A. aiirenm, Boisd., Green, p. 320, 0. of 
C., Pt. IV, 1909, PI. OXVIII. 

On Orchid 

. Poradeniya (Ceylon). 

A. flavncilialmn. Green, p. 321, 0. of C., 
Pt. IV, 1909, PI. OXXXi. 

On Aruridivaria 

. Pundaluoya (Ceylon). 

A. pudibmulmn, Green, p. 323, C. of C. 

Do. 

, Do, 




PBOCEEDiNGS OE THE FOURTH ENTOMOLOGICAL MEETING 341 


Green, p. 324,0. ofC.jPt.IV, On Bamboo . . Bogawantalawa 

1909, PI. CXXIII. (Ceylon). 

A, cariferum YHT prominens, Gveen,-p.32Q, Do. . . Nuwara Eliya (Ceys 

C. of C., Pt. IV, 1909, PI. CXXIII, fig. Ion). 


A . eoronatum. Green, p. 327, C. of C., Pt. Do. , . Peradenlya, 

IV, 1909, PI. CXXIV. 

Green,p. 330,C. ofC.jPt. IV, Do. , . Udagama (Ceylon). 

1909, PI. CXXI. 

.4.ttespesicB, Green, p. 331,0. of 0., Pt. IV, On Thespesia . . Jaffna (Ceylon). 

1909, PL CXXII. 

.4.(feI(cafu«,Gre6n,p.332,0.of0.,Pt.IV, On Bamboo . . Pundaluoya (Ceylon), 

1909, PL CXXVL ' 

A. deliccUum, Green, p. 5, I. M. N., IV, 

1896. 

A . solenophoroides, Green,-p. C. ofC., On Ariindinaria . Pundaluoya (Ceylon). 

Pt.IV, 1909,PL CXXVII. 

A . solenophoroides, Green, p.21Q,l.'M..'N., On Bamboo . , Bengal. 

IV, (4) 1896. 

A. lanceolaium, Green, C. of C., IV, (Pre¬ 
face 1909). 

A. line-are, Groou, p. 336, 0. of C., pt. IV, On Arundinaria , Pundaluoya (Ceylon). 

1909, PL CXXVIII. 

A. milearis var longa. Green, (Part) p. 0, Do. . Do. 

I. M. N., IV, 1896. 

A. miliaris var longa. Green, Ramakrishna On Bamboo . . Coimbatore. 

Ayyar, p. 40, Pusa Bull., 87 (1919.) 

A. miliaris Boisd., Green, p. 338, C. of C., Do, . . Peradenlya (Ceylon). 

Pt. IV, 1909, PL CXXIX. 

A. miliaris var robusla. Green, p. 121, Do, . . Pusa. 

Pusa Mem., II, 1908. 

A. grande, Nowstead, p. 182, Ent. M. M., On a grass-likeplant Balucliistan. 

XXX, 1894. 

A . gran-de Newstead Green, p. 19, Push, Do. , Do. 

Mem., II, 1908. 


CeroGOCciis, Comstock, 

0. Jiibisci, Green, p. 19, Pusa Mem., II, On branches of Hi- Bombay; Pusa. 

1908. biscus. 

G. hibisci. Green, Ramakrishna Ayyar, On Cotton, Hibiscus Coimbatore, Goda- 
p. 45, Pusa Bull., 87 (1919). rosa-sinensis. vari and Madura. 

C. ornaius. Green, p. 300, C. of C., pt. IV, On bark of coffee Pundaluoya(Ceylon). 
1900, PL CXV. plant and on Grtristsa. 

C. albospicafits, Groen, p. 308, C. of C., On Symploc-os obtusa Xuwara ElRa (Cey- 
Pt. IV, 1909, PI. CXVI. Ion). 

C. roseus. Green, p. 310, C. of C., Pt. IV. On unknown trees . Trincomaii (Cevlen ) 

1909, PL CXVTT. ' - ' 

Z 
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C'. ficoides. Green, p. 225, Ent. M. M., 
XXXV, 1899. 

C. flcoides, Green, p. 102, I. M. N., V(3), 
1903. 

On tea . 

.Do. , , 6 

Assam. 

Do. 


C. indicus. Green, p. 5, Jour. Ec. Biol., V, 
1910. 

On Hekcteres isora . 

Saharanpur (U. P.) 

0. bryoides, Masked, p. 84, New Zel. Tr., 
XXVI, 1893. 

0. bryoides. Masked, Ramakrishna Ayyar, 
p. 46, Pusa Bud., 87 (1919). 

On Hibiscus rosa- 
sinemsis. 

Madras. 


Eriococcus, Targ. 

E. araucarice, Mask., Green, p. 7,1. M. N., On Araucaria 

IV, 1896. 

E. araucarice, Mask,, Green, Ramakrishna On a Conif r . 
Ayyar, p. 46, Pusa .Bud., 87, (1919) 

Niiwara 

(Ceylon). 

Bangalore 

India). 

-Eliya 

(Sv nth 

B. lagerstrmmicE, Kuw., Ramakrishna 
■A-yyar, p. 46, Pu.sa Bud., 87, (1919) 

On Dalbergia . 

Courtadum 

India). 

(.South 

E. 'paradoxus, Mask, var indica. Green, 

I. M. N., IV, 1899. 

On Helecires isora . 

Saharanpur 
ern India). 

(North- 


Anomalococcus, Green. 

A. creinantogastri. Green, p. 261, Ent. M. 

M., XXXVIII, 1902. On Ficus, Feronia, Peracleniya (Coj'lon). 

A. cremastagastri. Green, p. 303, C. of 0., etc. 

Pt. IV, 1909, PI. GXI. 

A. indicus, Green, (MS) Eamakrislina On Acacia arabica . Coimbatore (Soutli 
Ayyar, p. 45, Pusa Bull,, 87, 1919. On Acacia lezieojMoca India), Bangalore. 

Lejroyia, Green. 

L. castanece, Green, p. 21, Pusa Mem., II, On Casianea sp. , .Shillong (Assam). 
1908. 


PolUnia, Targ. 

P, Mjylojwcff, Green, p. 341,0. of 0.,pt. IV, On unknown x)knt . Ramboda (Ceylon). 
1909, PI. CXXX. 


Amorphococcus, Green. 

.4. mcsucB, Green, p. 261, Ent. M. M., 

XXXVIII, 1902. On Mesuci ferrca . .Per.adeniya (Ceylon). 

A, mesucB, Green, p. 343, C. of C., pt. IV, 

1909, PI. CXXXI. 


Lecaniodiaspis, Targ. 

L. azadiracMm, Green, p. 298, 0 . of C., On Margosa . . Jaffna (Ceylon). 

Pt. IV, 1909, PL OXII. 

L. malaboda, Green, p. 300, 0. of 0., On Myristica . Pundaluoya (Cevlon). 

Pt. IV, 1909, PI. CXIII. 
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Kermes, Boit. 

1{. \imalayensis. Green, p. 1, Ent. M. M. On Qnercvs incaiut. Northern India. 

XX, 1909, (fig,). 

Dactylopiin.®. 

Dactylopms, Costa. 

D. (Oocms) indicua, Green, p. 28, Pnsa On Opnriiia dUienii Kangra Valley 

Mem., IT, 1908. (Northern India). 

D. indicus. Green, R-amakrishna Ayyar, On Opmitia . . Godavari disti'ict 

p. 39, Pusa Bull., 87, 1919. (South India). 


Pseudococcus, Westw. 

P. cU/)-i, Risso, Green, p. 22, Pusa Mem., On Coffee . . Mysore. 

II, 1908. 

P. ciiW, Risso, Ramakrishna Ayyar, p. 37, On AryPiNwe, Cacao Nilgiris, etc. 

Pusa Bull., 87, 1919. pods. 

P. longispinus, Targ-Newstead, p. 255, On Ja.smine and Ceylon; Calcutta. 

Mon. Br. Coco., II, 1903. Croton. 

Dactylo'pius longifilis, Barlw., etc., I. M. On Cedar . . Mysore. 

N., IV, pp. 7 and 75, 1896 and 1897. 

P. lonaispinua, Ramakrishna Ayvar, p. 40, On coconut . . South Malabar. 

Pusa Bull., 87, 1919, 

P. mrgattis, Call., p. 178, Ent., XXV'1,'1 
1893, 

Dactyhpius, Green, p. 7, I. M. N., IV, 

1890. I On croton, tomato, India and Ceylon. 

D. ceriferus, Neswstead, p. 24, I. M. N., cotton, etc. 
ni, 189.5. 

P. virgaHs, Ramakrishna Ayyar, p. 40, 

Pusa Bull., 87, 1919. 

P. (Dactylopiu-s) Ckll. p. 266, Proc. 

Ac. Nat. Sc. Phil., 1899. 

Dactylopim sacchari, Green, p. 102, I. M. On sugarcane , Poona. 

N., V, (3), 1903. 

P. (Dactylopius) saceJuvri, Ramakrishna On 23addy . . Tanjore. I’rirdiino- 

Ayyar, p. 41, Pusa Bull., 87, 1919. pdy, etc., in South 

India. 

P. (Dactylopius) saccharifoUi, Green, p. On sugarcane . Bengal. 

23, Pusa Mom., II, 1908. 

P. (Dactylopius) viridis, Newst., p. 25, On Hygrophilia and Madras. 

I. M. N., Ill, (5), 1894. Rain tree. 

P. (DcKtylopius) cocotis. Mask., p. GO, On coconut . . Lacc.'idive.s, 

I. M. N., Ill, (1), 1893. 

P. (Dactylopius) cocotis, Ramakrislm.T, Do. . . Mnlab.ar. 

Ayyar, p. 42, Pusa Bull., 87, 1919. 

P. (Dactylopius) nipce, Mask., Green, jr. On cotton and potato Bengal. 

23, Pusa Mem., II, 1908. tubers. 

P. (Dactylopius) iiipiB V. S. Ayyar, p. 8, On Casuariua 
Imp. For. Bull, 11, 19 


Coromandel Coast, 
Madras. 
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L M.V., III {5),^189L ^ OnPij!or^^l‘ " Berhampore(Benga]), 

Pine-apple . N. Malabar, (T? V 

P- {D.} sm-obimlamm. Green, n. S T M m -r. 

-N., IV, (1), 1896. . 

P. (D.) formicetiaola, Newst.. n 80 Pnf Tr. n 
M. M., XXXVII, 1901. ^ ^ J^j^mastogaster IConkan (Western 




» Assam. 


-P. cor«/« 6 a/M, Green, (MS.) Eamakrishna On eotten io. t 

Ayyar, p. 41, Pusa Bull., 87, 1919 OT™? ’ ^ ^ ‘’afferent parts of 

D . . o(««6. South India 

vTi“n.' *’■ 0” 

'■ “• .„d „,o 

and Picus. Northern Ciroar.s. 

Naiacoccus, Green. 

ilT,"' ”■ V”"" 

Phenacoccus, Ckll, 

P. {Pseudocowus .nanyiferie. Green, Rama- On mano-o r- • i 

knshna Ayyar, p, 4.3, Pusa Bull,, 87, leaves"’'' ' Viza- 

1919. ’ '-aves. gapatam district. 

'’■nfim'’ 0 “ tree 

without locality. 

On Mulberry . . Nortiiorn India 

i have recently 
noted this species 
on Ficus leaves in 
Kollcgal. 

Green, p. 20, Pusa Mem., On man<.o r , 

11 , 1908. , Calcutta and North- 

P.meryoidM, Ramakrishna Ayyar r, 43 On j- Sircars, Madra.s. 

Pusa Bull., 87, 1919 ' ' ’ ’ n • Coimbatore. 

OnC.trns _ . . n. Circars, Aladin.s. 

^^Cavpans . . Surat (Bombay). 

(^ Boawelha . . Xanjore (Madra.s). 

Oir Ram-tree,-ootton, ■' 

etc. 

'’iMf'*’'. p„„. 

P. ballardi, Rainakrishna Ayyar, p 4.3 " (South 

Pusa Bull., 87, 1919 . ^.>'“■0 P- L 5 , 

* The oorrec t name - 
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P. ornalus. Green (MB.) Ramakrislma On wild jasmine Conrtallum (South 
Ayyar, p. 44, Pusa Bull., 87, 1919. creeper. India) and Ceylon 

(Green). 

P. quarter/iMfi, Green (MS.) V, Subramania On Gasiiarina stem Coromandel Coats 
Ayyar, p. 8, Impl. Forest Bull., 11, 1912. (Madras)^. 


Ripersia, Sign. 

R. mcchari. Green, p. 37, I. M. N., V(2) On sugarcane . Gorakhpur (U. P.). 
1900. 

if. saeehari, Green, Eamakrishna Ayyar, Do. » Coimbatore (South 

p. 44, Pu.sa Bull., 87, 1919. India). 

if. fAece, Rutherford, p. 111, B. J., XXIV, On tea . . . Peradeniya (Ceylon). 

1915. 

if. resinophila, Green, n. 395, Bull. Ent. On Pimiif lonijij'oUa Himalayas. 

Res., VI, 1910. 


Antonina, Sign. 

A.freii‘c(e,Green,p.27,PusaAIem.,II, At base of grass , . Bengal. 

1908. 

[I have recently noted this under roots of grasses in Coimbatore (South India).] 

A. warifma. Green, Ramakrislma Ayyar, On roots of grass . Co.imbatore (South 
p. 45, Pusa Bull., 87, 1919. India). 

A. zonaia. Green, p. 175, Ent. M. M., V, On Bamboo (rmo.?- Pundaluoya (Ceylon). 
1919 . tychuni aUenuaium). 


Kermictis, Newstead. 

K. wrougUoiii, Newst., p. 170, Ent. M. India. 

M., XXXIII, 1897. 


Leoaniinai. 

Aclerda, Sign. 

A. japonica, Xowst., p. 84, Ent. M. M., 

XXXVII, 1901. 

A. japonica, Green, p. 05, I. M. N., V(3), 

1903. 

A. distorta. Green, p. 290, 0. of C., Pt. IV, On Arundinaria . Pundaliioym (Ceylon), 
1909, PI. CXI. 


Geronema, Mask. 

C. hmbeli, Green, p. 256, C. of 0., Pt. IV, On 8apium sebifemm Kandy (Ceylon). 

1909, PI OXVI. 

G. hoebeli, Rutherford, p. 267, Bull. Ent. On Piiltecolobium . Peradeniya (Ceylon). 
Res., V, 1914. 

O. japonica. Mask., p. 243, Ent. M. M., On tea. . . Bengal, 

XXXIII, 1897, and p. 11, I. M. N., 

V(l) (Green). 
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EriocJiiton, Mask. 

i/ieie. Green, p. 10,1. M. N., V( I), 1900 On Tea , . . Darjiling. 


Ceroplastes, Gray. 

0. c&rifenis Anderson-Green, p. 270, C. of On LauMonia (Coimbatore) oilier trees in 
C., Pt. IV, 1900, PI. CIV. different parts of India; on mulberry, 

Fima, etc., in Ceylon. 

C. c&riferm Ramakrishna Ayyar, p. 29, On coconut {Malabar, Coimbatore) Fieus. 
Pusa Bull, 87, 1919- 

V. (ictinlfonnis. Green, p. 275, G. of 0., Calophyllum, Canna, etc., in different 
Pt. IV, 1909, PI. CIA'. parts of Kouth India ; also noted on 

C actinifonnia. Green, Eaina.krislma coconut, etc., in Ceylon, 

Ayyar, p. 29, Pnsa Bull., 87, 1919. 

G. rubella, Ma.sk., Green, p. 27,9, G. of 0., On tea, pear, mango, Ccvlon. 

Pt, IV, 1909, PI. cm. etc. 

<J. ru.bens, Mask., Bamakrishna Ayyar, On jak, mango, palms, In South India, also 
p. 30, Pusa Bulk, 87, 1919. Galofliyllum. noted in Assam. 

O. jlnridensia, Com.st., Green, p. 227, C. On tea, guava, etc. . All over Ccvlon, 
of 0., Pt. IV, 1909, PI. CV. 

■y./tortfisjwls, Gomsb., Rainakri.shua Ayyar, On Aniwardium, South India, 
p. 30, Pu.sa, Bull., 87, 1919. Mkhelia, etc. 


Geroflasiodes, Ckll. 

G. mjmii, Ma.sk., Green, p. 285, C. of G., On Abrus, Aiyloaia, etc. In Ceylon. 
Pt,' IV, 1909, PI. CVIII. 

(•’. cajaiii. Mask., Green, Pusa Mem., II, On Gcwwrm (Calcutta Coleus (Huiat). 

1908. 

C. cajani, Ma,sk., Bamakrishna Ayyar, On Zizyphvs, lab-lab 
p. 32, Pusa Bull., 87, 1919. and Oct maw. (Coim¬ 

batore), on red 
gram all over Houth 
India. 

C. chiton, Green, p. 287, C. of G., Pt. IV, On Cassia , , Maliailluppalama 

1909, PI, CIX. (Ceylon). 

0. rireaceiw. Green, p. 288,0. ofO.jPt. IV, On Cacao . , Matalc (Ceylon). 

1909, PI. OXX. 


Inglisia, Mask. 

/. chdonioidcs, Green, p. 283, 0. of C., On Gekmium lancco- Pundaluoya (Ceylon). 

Pt. IVk 1909, PI. CVII. Udvm. 

1. chelonioidts. Green, p. 283, C. of C., On Parhinaoriia acu- Coimbatore (youth 
Ayyar, p. 31, Pusa Bulk, 87, 1919. Itala. India). 

/. bivalvata, Green, p. 9.5, I. M. N., V{3), On Thespesia popul- Rameswaram (South 
1903. nea. India). 

1. bivalvata, Green, Bamakrishna On red gram. Godavari district 
Ayyar, p. 31, Pusa Bulk, 87, 1919. {Oajanus). (South India). 

I. caatilloce, Green, p. 29, Jour, Ec. Biol., On Caatilloa . 

VI, 1911. 


Koslanda (Ceylon). 
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Pseudopuivinaria, Atk. 

P. sikkiincntis, Atk,, p. 58, J. A. S. E., On Cinchona . . Sikkiio. 

LVin, Pt. 11, 1880. 


Protopulvinariu, Ckll. - 

1\ loiiijivalvala, Cri’oon, p. 254, C. of C., On Piper nigrum . Huiiei'atgada (Ceylon). 
Pt. IV, 1000, PL XCV. 


Neolecanium, Parrot. 

N. cniduliforme, Croon, p. 252, C. of 0., On unknown trco . Chilaw (Coylun). 

Pt. [V, iooo. 

AL cinnamomi, llutliorfurd, p. 265, Bull. Un ? ? . . . Ceylon 

Ent. 

iV. pseudolca}, Hutherford, p. 112, B. J., On Cinnamon . Peradouiya (CWlon). 
XXIV, 1015. 


Vinsonia, Sign. 

V. sldli/era, Wostw., Green, p. 280, C. ofOn mango, coconut, Ooylou. 

C., Pt. IV, 1009, PL CVI. f Oarcinia, etc. 

F. Westw., Bamakrishna Ayyar, \ On coconut, rose- In South India, 

p. 30, Pusa Bull., 87, 1010. r apple,nutmegs, etc. 

Pulvinaria, Targ. 

P. psidii. Mask., Green, p. 264, C. of 0., On gutwa, citrus. All over South India 
Pt. IV, 1909, PL C. Moiinda, mango, and Ceylon. 

etc. 

P. psidii. Mask., Ramakrislma Ayyac, 
p. 27, Pusa Bull., 87, 1910. 

P. thespesice. Green, p. 250, C. of C., Pt. On Thespesia . Jaffna (Ceylon). 

IV, 1909, PL XCVII. 

P. thespesice, Eamakrishna Ayy^ar, p. 28, Do. . . Godavari and Tan- 

Pusa Bull., 87, 1919. jore (South India.). 

P. iessellata, Green, p. 260, 0. of C., Pt. IV, On Ophiorrhyza and Pundaluoya and 

1000, PL XCVIII. iStrobilanthus. Nuwara Eliya 

(Ceylon). 

P. ceffiijfoi'a, Green, p. 262, C. of G., Pt. IV, On Citrus . . Pundaluoya (Ceylon). 

1000, PL XCIX. 

P. imrcB, Green, p. 266, C. of C., Pt. IV, On Ixoru cocoiiiea . Batticaloa (Ceylon). 

1909, PL 01. 

P. tomeniosa, Green, p. 267, C. of 0., Pt. On ? ? , . Pundaluoya (Ceylon). 

IV, 1909, PL CL 

P. fioccifera, Westw., Green, p. 7,1. M. N., On Acalypha leaves Galeut.ta. 

V(l), 1900. 

F. maxima, Green, Eamakrishna Ayyar, On Melia and Coimbatore (South 

p. 28, Pusa Bull., 87, 1919. Cotton. India). 

On Jatropha curca-s , Kistna. district (South 
India.) 
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P. burkilli, Green, p. 31, Pusa Mem., II, On Croton „ . Calcutta. 

1908. 

P. obscura, Newstead, p. 23, I. M. N., On llygrophila spi- Madras. 
111(5), 1894. nosa. 


Lecaniwn, Burm. 

L. 7i,igrum, Niet., Green, p. 229, C. of C.,') On numorous plants All over India and 
Pt. I, 1904, PL LXXXIV. { specially oofloe, Ceylon. 

L. nigrum, Nict, Ramakrislina Ayyar, V sandalwood, Por- 
p. 32, Pusa Bull., 87, 1919. ' ; tia tree, cotton. 

L. hemisphcericum, Targ, Green, p. 232, On coffee and many youth India and Cev- 
C. of 0., Pt. Ill, 1904, PL LXXXV. other plants. Ion. 

L. Jienusphcericmn, Targ, Green, Rama- 
krishna Ayyar, p. 32, Pusa Bull., 87, 

1919. 

L. hemisphcericum var flicmn, Bdv., On ferns . . fcialem ; Ganjam 

Ramakrishna Ayyar, p. 33, Pusa Bull., (South India). 

87, 1919. 

L. hesperidum,'L. Green, p. 188, C. of 0., On tea, citrus, etc. . Ceylon. 

Pt. Ill, 1904, PL LXIII. On Dalbergia , . Bengal. 

L. hesperiduvi L. Green, Ramakrishna On Coconut . . Malabar. 

Ayyar, p. 33, Pusa Bull., 87, 1919. On Citrus , . Godavari. 

L. olece, Bern, Green, p. 227, C. of 0., On Gretvia, Duranla, Coylou. 

Pt. Ill, 1904, PI. LXXXIII. Thespesia stndCaja- 

L. olem, Bern, Ramakrishna Ayyar, p. 33, ’*■**'* indicus. 

Pusa Bull., 87, 1919. On Erythrina, tama- South India. 

rind, Sesbania, 

Thespesia and 
Hygrophila. 

L. longulum, Roug., Green, p. 221, G. of On Albizzia, Acacia, Ceylon. 

C., Pt. Ill, 1904, PI. LXXX. Orevillea, Loran- 

thus, etc. 

L. longulum, Doug., Pvamakrishua Ayyar, On Vitis . . Assam. 

p. 34, Pusa Bull., 87, 1919. OwCajanus indicus Godavari (South 

India). 

L. cxpa^isim. Green, p. 23a, 0. of 0., On Dalbergia and Puiidaluoya (Ceylon). 

Pt. in, 1904, PI, LXXXVI. Litsea. 

L. expansum, Green, Ramakrishna Ayyar, On Oalophyllum and Bladras, Mysore. 

p. 34, Pusa Bull., 87, 1919. Ficus reiusa. 

L. expansmii Ya,i'quadratum, Green, p.2‘SQ, On nutmeg . . Balangoda, Ceylon, 

C. of C., Pt. Ill, 1904, PI. LXXXVI. 

L. formicarii, Green, p. 190, C. of C., On tea, cinchona, Ceylon. 

Pt. Ill, 1904, PL LXIV. etc. 

L. formicarii. Green, Pusa Mem., II, On unknown plant , Mysore. 

1908, p. 29. 

L. ramahrishnee, Green, (MS.) Rama- On Ficus bengalensis Godavari (South 
krishna Ayyar, p. 35, Pusa Bull., 87, India). 

1919. 

L. signiferum. Green, p. 197, G. of C., On Begonia sp., Ceylon. 

Pt. Ill, 1004, PI. LXVIII. Caryoia. 




PI10CKE]1INGS OE 'l.'HH EOURTII ESTOilOLOGICAL MjBETING 349 


L. signiferuw, Kamiikrislma, Avyar, p. 35, 
Pusa Bull, 87, 1919. 

L. ader.si, Nowstead, p. 357, Bull. Ent. 
Res., VII, 1917. 

L. adersi, Ramakrishna Ayyar, p. 35, 
Pusa Bull., 87, 1919. 


On banana leaves. . Vizagapatam Dis¬ 
trict. 

On Mango . . Coimbatore (South 

India), . 


L. tessdlafuiii, Green, p. 200, C. of 0., On CaLopliyUmn . Do. 

Pt. VII, 1904, PI. LXI. 

L. tessellatum, Sign., Ramakrishiia Aj^yar, 
p. 36, Pnsa Bull, 87, 1919. 

L. tensellatum var perforatum, Kowst., On Garyota, Cinna- Ceylon. 
Green, p. 207, C. of C., Pt. Ill, 1904, mon. Coconut, etc. 

PI. LXXII. 


L. mercarcB, Green (MS.) Ramakrishiia On Colfeo. Coorg (South India!. 

Ayyar, p. 36, Pusa Bull, 87, 1919. 

L. gy)tiuo^pori, Green, p. 29, Pusa Mem., On Gymihonporla . Narasaraopet (South 
II> . India). 

L. (jymnospori. Green, Ramakrishna Ayyar, 
p. 36, Pusa Bull, 87, 1919. 


L. marsupiale, Green, p. 212, C. of C., 
Pt. in, 1904, PI 1904, PI. LXXV. 

L. marsupiale, Ramakrishna Ayyar, p. 36, 
Pusa Bull, 87, 1919. 


L. depressum, Targ, Ramakrishna Ayyar, 
p. 36, Pusa Bull, 87, 1919. 


On black pepper, Ceylon. 

Pathos and Anona 
sp¬ 
oil Mack pepper . Malabar and Ana- 
nialais (South 
India). 

Ooimbatoro (South 
India). 


On Eranthymum, 
Thes'pesia and 
banana. 

(Maskell considers this tho same as L. nigrum, X.). 


L. acutissimum, Green, p. 218, G. of C., 
Pt. Ill, 1904, PI. LXXVIII. 

L. acutissimum, Ramakrishna Ayyar, 
p. 37, Pusa Bull, 87, 1919. 

L. virida. Green, p. 199, 0. of C., Pt. Ill, 
1904, PL LXIX. 

L. Diride, Ramakriahna Ajiyar, p. 37, 
Pusa Bull, 87, 1919. 

L. opldorrhizcE, Green, p. 193, 0. of C., 
Pt. Ill, 1904, PI. LXVI. 

L. opli-iorrhizas, Ramakrishna Ayyar, p. 37, 
Pusa Bull, 87, 1919. 


On coconut, areca, 
pepper, etc. 

On coconut and 
mango. 

On coffee, citrus, 
cinchona, etc. 

On coffee, citrus, 
Aegle, Carissa. 
Guava, etc. 

On Ophiorrhiza 

On Diospyros chlo- 
roxylon. 


Ceylon. 

Coimbatore (Sout^ 
India). 

Ceylon. 

South India. 

Pundaluoya-, (Ceylon), 
Kurnul (South India). 


L. discrepans. Green, p. 204, 0. of 0., 
Pt. Ill, 1904, PI LXX. 

L. discrepans, Ra nakrishna Ayyar, p. 38, 
Pusa Bull, 87, 1919. 


On Tea. . , Pundaluoya (Ceylon). 

On mango and Godavari District, 
banana. 


L. capparidis. Green, p. 187, 0. of C., Pt. On Capparis moonii 
III, 1904, PI. LXIII. 


Pundaluoya, Ceylon, 


L.frontale, Green, p, 192, C. of C., Pt. Ill, 
1904, PL LXV. 


Do, 


On C alopJiyllum 
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L. acuminatam. Sign., Green, p. 195, C. of 
0., Ft. Ill, 1904, PI. LXVII. 

L. puticttiUferum, Green, p. 205, C. of C., 
Pb. Ill, 1904, PI. LXX. 

-L. siibiessellaium, Green, p. 200, C. of 0., 
Pb. Ill, 1904, PI. LXXI. 

L. antidesmai, Green, p. 209, C. of C., 
Pb. II, 1904, PI. LXXm. 

L piperis, Green, p. 210, C. of C., I’t. Ill, 
1904, PI. LXXIV. 

L. hicmciatum, Green, p. 214, C, of 0., 
Pb. Ill, 1904, PL LXXVI. 

L. mangiferce, Green (1889) Green, p. 216, 
0. of C., Pb. in, 1904, PI. LXXVII. 

L. arundinaricB, Green, p. 220, 0. of C., 
Pb. Ill, 1904, PI. LXXIX. 

L. cuiidatwm. Green (1896) Green, p. 223, 
0. of 0., Pb. Ill, 1904, PI. LXXXI. 

L. 'psidii ’3 Green, p. 225, 0. of 0., Pb. Ill, 
1904, PI. LXXXII. 

L. marginatum. Green (1896) Green, p. 237, 
C. of C., Pb. Ill, 1904, PI. LXXXVII. 

L. qeomeiricnm, Gree.n( 1896) Green, p. 239, 
Pb. in, 1904, 0. of G., PL LXXXVIII. 

L. calophylU, Green, p. 240, C. of C., Pb. 
Ill, 1904, PL LXXXIX. 

L. peradeniyense. Green, p. 341, C. of C., 
Pb. Ill, 1904, PL XC. 

L, planum. Green, p. 243, C. of 0., Pb. Ill, 
1904, PL XCI. 

Tj. zonaium. Green, p. 245,0. of C.,Pb. Ill, 
1904, PL XCII. 

L. maritimum, Green (1896) Green, p. 246, 
C. of 0., Pb. Ill, 1904, PI. XGII. 

L. watti. Green, p. 6, 1. M. N., V(l), 1900. 

L. caprecB, Linn., Green, p. 29, Pusa Mem., 
II, 1908. 

L, {Akermes) montanum. Green, p. 30, 
Pusa Mem., II, 1908. 

L, (Coccus) litztee, Rutherford, p. Ill, 
B. J., XXIV, 1915. 

L. persiccB, Pab. Greon, p. 31, Pusa Mem., 
II, 1908. 


On J asm ilium Ic&vcB Pund.ihioj’a, Cc^lou. 

On Micheliu cliam- Pcradcuiya (Ceylon). 
paka and mango. 


On ? ’ . 

Xiandy (Ceylon). 

On Anlidesma 

Puudaluoya, Ceylon. 

On Pipur sp. an 
Psychoiria. 

Do. 

On Eugenia, Callophy- 
Hum, etc. 

Peradeniya, Ceylon. 

On mango and 
Litsea. 

i)o. 

On Arundinaria sjr. 

Ho. 

On cofieo, Lorau- 
thus. 

Kandy, Ceylon. 

On guava, jak, etc. . 

Pera dcii iya, Ccyl on. 

On Psychoiria 

thwaiiesii. 

Puudaluoya, Ceylon. 

On Qlycosmis peitia- 
phylla. 

Do. 

On Culophylltiin 

Kuwara Eliya, 

Ceylon. 

On Piper nigrum 

Peradeniya, Ccy!on. 

On Noihopegia 

Pundaluoj-a, Ceylon. 

On Garcinia 

Pcradcuiya, Ceylon. 

On Carissa ? and 
Ixora on soashui e. 

Colombo, Ceylon. 

On tea . . ' . 

A.ssani. 

On almond 

Baluchistan. 

On unknown tree. . 

Janusai (Himalaj'aa 
7,000 feet). 

On Liisea 

Peradeniya, Ceylon. 


On mulberry . 


Jhelum (Punjab). 
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Hemilecaniuni, Newst, 

Lminiumimhricana, Green, p. 94,1. M. N.,") On Ficus and Cedar Mysore. 

V(;)), 1903. I 

Hemilccauitwi iiiihricans, Ilauiakrishiia J^Oii Joiropo mnUi/ida Coiinbatur;, 8out}i 
Ayyar, p. 38, Pusa Bull., 87, 1919, I and Ailantlms ex- India. 

J celsa. 


Diaspin.^:. 

Ghionasjns, Sign. 


Ch. vitis, Green (1896) Green, p. 140, C. 

of 0., Pt. n, 1899, Id. XI.vu. 

Ch. viti-f. Green, Ramakrislina. Ayyar, p. 9, 
Pusa Bull., 87, 1919. 

Ch. dilaiala. Green, p. 148, C. of C.. Pt. II, 
1899, PI. LI. 

Ch. dilatata, Green, Ramakrislina Ayyar, 
p. 19, Pusa Bull., 87, 1919. 


On Viiis Imiceokiriu Ceylon. 

mango Pusa, Biiiar. 

On mango . . Coimbatore and 

Xilgiris. 

On nut-meg, mango Ceylon. 

Eurycles, eto. 

On Palm and on Calcutta, 
areca palm. Bangalore, iS'outh 

India. 


Ch. varicosa. Green, p. 146, C. of C., 
Pt. II, 1809, PI. L. 

On Oeloninm lattceo- 
latum. 

Pundaluoya, Ceylon. 

Gh. varicoaa, Green, Ramakrishua Ayyar, 
p. 10, Pusa Bud., 87, 1919. 

On jJeppcr and on 
Loranthua. 

Coorg. 

Nilgiris. 

Gh. variroaa, Green, p. 437, Rec. Ind. 
Mu.s.,.XVI, 1919. 


,,, 

Ch. apiculata. Green, p. 437, Reo. Ind., 
Mus., XVI., 1919 (Fig.). 

Ch. spiculala. Green, Ramakrislina Ayyar, 
p. 11, Pusa Bull., 87, 1919. 

On bcamboo leaf 

Periaghat (Malabar). 

Oh. aC'Uminala, Green, p. 136, C. of C., 

Pt. II, 1899, PL XLV. 

On Ardesia .sp. . 

Pundaluoya, Ceylon. 

Ch. acumindta. Green, Ramakrishna 
Ayyar, p. 11, Pusa Bud., 87, 1919. 

On Evodia and 
Bossia. 

Malabar. 

Madura. 

Ch. mummaia var atricolor. Green, Rama¬ 
krishna Ayar, p, 11, Pusa Bulk, 
87, 1919. 

On Garissa and 
tamarind. 

Coimbatore, South 
India. 

Gh. musacendm, Green, p. 117, C. of C., 
Pt. 11, 1899, PL XXXV. 

On Mussmnda and 
Lomnthus. 

Piindaliicya, Ceylon. 

Ch. rhododendri. Green, p. 119, C. of C., 
Pt. II, 1899, PI. XXXVI. 

On Fhododendron 

Nuwara EJiya, Ceylon. 


Ch. scrohicularum, Green, ii. 121, C. of C., On Elwocarpus , Ppndaluoya Cevlon 
Pt. 11, 1899, PI. XXXVII. 


*Ch. graminis. Green, p. 123, C. of G., On Andro^iogon Ceylon. 
Pt. II, 1899, PL XXXVIII. Ferdua. 


Ch. elongata, Green, p. 125, 0. of C., 
Pt. II, 1899, PI. XXXIX. 

Ch. elongata. Green, p. 438, Rec. Ind., 
Mus. XVI, 1919. 


On Bamboo leave.* 
On Bamboo . 


Pnndaluoya, Ceylon. 

Ootacamund (Nil- 
giris). 


* See also on page 362. 
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Ch. arundinaruB, Green, p. 127, C. of 0., On Arundinnria 
Pt. II, 1899, PL XL. 

CK. mimUa, Green, p. 128, C. of C., Pt. II, On Teiranthera 
1899, PI, XLI. 


Kolani Valley 

(Ceylon). 

Pundaluoya, Cejdon. 


Ch. herhce, Green, p. 132, C. of C., Pt. II, On grasses of sorts . Do. 

1899, PI. XLIII. 

(This has recently been collected from the Nilgiris in South India.) 

Ch. pohjgoid, Green, p. 134, C. of C., Ot). Polygonum . Pundaluoya, Ceylon. 
Pt. II, 1899, PI. XLIV. 


Ch. elcEgni, Green, p. 138, C. of C., Pt. II, 
Pt. II, 1899, PL XLVI. 

Ch. hedyotidis, Green, p. 142, C. of C., 
Pt. II, 1899, PL XLVIII. 

Ch. litzece, Green, p. 144, 0. of C., Pt. II, 
1899, PL XLIX. 

Ch. litzecB, Green, p. 438, Ecc. Did. Mus., 
XVI, 1919. 

Ch. megaloba, Green, p. 149, C. of C., 
Pt. II, 1899, PL LII. 

Ch. megaloba. Green, p. 438, Eoc. liid. 
Mus., XVL 

Ch. flava. Green, p. 150, 0. of 0., Pt. II, 
1899, PL LIII. 

CJi. fodiens. Green, p. 155, G. of C., 
Pt. II, 1899, PL LV. 

Ch. galUformans, Green, p. 158, C. of C., 
Pt. 11, 1899, PL LVI. 

Ch. decurvata. Green, p. 63, I. M. N., 
V(3), 1903. 


On Ela-agnus lati- Do. 

folia. 

Do. 

Do. 

Nuwara Eliya. 
Darjiling. 

Kandy, Cejdon. 

Pu.sa. 

Pundaluoya, Ceylon. 
Pundaluoya, Ceylon- 
Kalutara, Ceylon. 

North 


*Ch. gramini.^ var dit'erg'ejjs, Green, p.37, Qri Andropogon 
Pusa Mem., II, 1908. 


Hoshiarpur, 

India. 


(I have recently noted it on AndrojJogon nardus in Wynaad, South India.) 


On Hedyotis . 

On Litsea zcylanica . 

On ghumli 

On Psidmrn sp ? 

On Zizyyliun jvjuba. 

On Aididesina 

On bark of 'Loran- 
thus. 

On Hedyotis . 

On paddy . . Calcutta. 


Ch. manni. Green, p. 344, Pusa Mem., I, On tea on brinjal on Assam, Kangra, 
1907. Ficus. Calcutta. 

Peradoniya, Ceylon. 


Ch. subcoriicalis, Green, p. 351, B. J., On bark of Jak 
XVI, 1905. 

Ch. strobilanthi, Green, p. 352, B. J,, On Strobilanthus 
XVI, 1906. 


Haptitale, Ceylon. 


Gh, coronifera. Green, p. 353, B. J., XVI, On unknown plant . Galgamma, Ceylon. 
1906. 


Gh. cinnamomi. Green, p. 334, B. J., XVI, On cinnamon 
1905. 


Pundaluoya, Ceylon. 


Gh. annandalei, Green, p. 434, Eec. Ind. 
M«s., XVI, 1919. 


On Dendrocalanius Parasnath (Bihar). 
strictus. 


^ See also on page 351. 
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Ch. carol), Groen, p. 434, Rec., Iiid. Mus.. On tea . 
XVI, 1919. 

CJt. cldr. Green, p. 435, Rec. Ind. Mus,, On cAiV pine . 
XVI, 1919. 

Gh,{Phenacaspis)ffitdalura,GKen,-p.4:ZG, On Bamboo . 
Roc. Ind. M'us., XVI, 1919. 


. Ua-rjiling. 


. Almora (U. P.). 


G'udalur (Nilgiris). 


Howardia, Berl. and Leon. 


//. {CUonaspis) biclavis, Comst.-Green, 
p. 152, C. of C., Pt. 11, 1899, PI, LIV. 


On cinchona, ten, etc., in Ceylon ; on tea 
in Niigiris. 


Hemiohionaspis, Cldl. 


H. dracmnoi, Cooley, Raniakrishna Ayyar, 
p. 13, Puaa Bull, 87, 1919. 

H. aspidisiros Sign, Green, p. 110, C. of C., 
Pt. II, 1899, PI. XXXII. 

H. aspidlstrcR Sign, Ramakrishna Ayyar, 
in 13, Pusa Bull., 87, 1919. 


11, separata. Green, p. 5, I. M. N., V(l), 
1900. 

H. minor Mask. (Cliionaspis albizzice. 
Green) p. 115, C. of C., Pt. II, 1899, 
PI. XXXIV. 

//. mitwr Mask, Ramakrishna Ayyar, 
p. 14, Pu.sa Bull, 87, 1919. 


H. fici. Green, p. 37, Pusa Mem., II, 
1908. 

H. minima. Green, p. 88, Pusa Mem., II, 
1908. 

//. alaiai, Rutherford, p. 202, Bull. Ent. 
Rea., 1915. 

H. Uiece, Mask, Green, p. 113, C. of C., 
Pt. II, 1899, PI. XXXIII. 

B. them, Mask, Ramakrishna Avyar, p. 15, 
Pusa Bull, 87, 1919. 

H. chionaspiformis, Newst., Ramakrishna 
Ayyar, p. 15, Pusa Bull, 87, 1919. 


On Arcca palm . South Malabar. 


Areoa, Acacia, Ficus, Ceylon, 
etc. 

On areoa and jak (Mysore), on pepper and 
rubber (Western Ghats), on Citrus (Goda¬ 
vari) and Ficus (Coimbatore and Godavari). 

On tea . . , Darjiling. 


On Albizzia and PiihecolobivM (Ceylon), 
on pumpkin stem (Klstiia, S. India). ‘ 

On Agave. Cassia and Diospyrus in tlio 
Ceded districts (South India), on Crokihiria 
(Calcutta) and on tamarind (Coimbatore). 

On Ficus glomeraia . Pusa (Bihar). 


On Ficu,^ sp. . . Do. 


On Carsia alafa . Peradeniya (Ceylon). 


On Tea, Psychotria. Ceylon. 

On Pomegranate Coimbatore (Senth 
leaves. India), 

On wild indigo . Do. 


Dinaspis, Leon. 

D. [OUonaspis) permutans, Green, p. 130,') On Antidesma 

C. of C., Pt. II, 1899, PI. XLII. 1 On Evodia 

D. ( Chionaspis) permutans. Green, Rama- h 
krishna Ayyar, p. II, Pusa Bull, 87, | 

1919. ' j 


Pundaluoya, Ceylon 
Peria Pas.s, Malabar 
(South India). 
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Diasfis, Costa. 

D. rom, Bouche, Eamakrishna Ayyar, On mango and//mi- South India. 
p. 12, Pusa Bull., 87, 1919. gyrosa. 

D. echinocacti, Bouche. Green, p. 211, 

I. M. N., IV(4), 1899. 

D. echinocacti, Ramakrislma Ayyar, p. 12, On prickly pear. . South Tndi.a and 
Pusa Bull., 87, 1919. Bombay. 

D. fagrcece, Green, p. 91, C. of C., Pt. I, On Fagrcea ceylonica Haldummulla 
1896, PI. XXV. (Ceylon). 

D. loranthi. Green, p. 254, B. J., XIII, On Loramtht.t . Pund.ahioya (Ceylon). 

1900. 

D. loranthi. Green, p. 43.1, Rec. Ind. Mu.s., On loranthns . Parasnath (4,000 ft. ; 

XVI, 1919. Bihar). 

D. Tryon, Green, p. 87, C. of C., On Gallicrirpri, Ceylon. 

Pt. I, 1896, PI. XXIV. 

D. amygdali, Tryon, Green, p. 264, B. J., peach, etc. 

XIII, 1900. 

D. barberi, Green, p. 35, Pusa Mem., I, On Loranihus and South India. 

1908. 

D. barberi. Green, Ramakrishna Ayyar, mango, 
p. 12, Pusa Bull., 87, 1919. 

D. cinnamomi mangiferce Newst., Green, 
p. 433, Rec. Ind. Mus., XVI 1919. On mango , . South India. 

D. cinnamomi mangiferce, Newst., Rama¬ 
krishna Ayyar, p. 13, Pusa Bull., 87, 

1919. 


Fiorinia, Targ. 

P. flieu!, Green, p. 3,1. M. X., V, 1900 . On tea . . . Northern India. 

F, fiorinem, Trag, Green, p. 94, C; of C., On tea and coconut Ceylon. 

Pt. I, 1890, PI. XXVT. 

F. saprosmee, Green, p. 96, C. of C., Pt. I. On Faprosma . . Pniidaluov.a (Cerdon) 

1896, PI. XXVII. 

F. saprosmee var gelonice. Green, p.256, On Geloninm . . Nilgiris. 

B. J., XIII, 1900 and p. 448, Rec. Ind. 

Mus., XVI, 1919. 

F. similis. Green, p. 98, C. of 0., Pt. I, On unknown pl.ant PHrndaluoya, Ceylon. 
1896, Pi. XXVIII. 


F. scrobicularum, Green, p. 100, C. of C., On Gcertncra Imnqi Bo. 

Pt. I, 1896, Pi. XXIX. 

F. secreia, Green, p. 102, C. of C., Pt. T, On Qrewia cricnlalis Ho. 

1890, PI. XXX. 

F. proboseidaria, Green, p. 256, B. J., On Ge.lom'nm Inncco- Tif). 

XIII, 1900. latnm. 

F. bidens, Green, p. .351, B. J., XVI, On unknown jilant . Anuiadk.') ui;;, 
1.905, Ceylon. 
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F. allanliw, Leon., p. 54, Redia III, 1906 On Atlantia zeAjla- Ceylon. 

nica. 

Leon, p. 39, Bed., Ill, 1906 . On Junipernsbermti- Ceylon. 

diana. 

F. adince, Leon, p. 24, Red., Ill, 1906 . On Odina wodier Ceylon. 

F. odina;, var multipora, Lind-Green, On Taxvs walUcMana- Khasia (Assam), 
p. 448, Rec. Tnd. M,us., XVI, 1919. 

F. rubrolinmta, Loon, p. 44, Redia, III, On Murraya oiro- Ceylon. 

1906. tica. 

F. tumida, Leon, p. .38, Redia, III, 1906 . On Orewia . . Ceylon 

F. plana. Green, p. 447, Rec. Ind. Mns., On Elotodendron Coimbatore and 
XVI, 1919. fflrmcum. Tinneveliy (Sonth 

B. pfa«a, RamakiLshna Ayyar. p. 15, Pnsa ... India). 

Bulb, 87, 1919. 

F. fronte.contracia, Green, p. 447, Rec. On Oareima indica . Bombay. 

Ind. M i-s., XVI, 1919. 

F. sapindi, Oroen, p. 4.48, Rec. Ind. Mn-s-, On Sapindtis trifo- Poona (Bombay). 
XVI, 1919. liains. 

Aulacaspis, Ckll. 

A./2acotir/7a!,Rnth.,p. 2.59, Bull. Ent. On Flaconrtia , . Peradeniya, Ceylon. 

Res., V, 1915. 

A. mt/rifitif.m, R.ntli. p. 260, Bull. Ent. On Myristica , , Do. 

Re.s., V, 191.5. 

A. nneinaii, Ruth. p. 117, B. J., XXIV, On Paniciim uncOia- Do. 

1915. turn. 

*'Aspidiotus, Bouche. 

A. destructor, Sipn., Green, p. 70, B. J., On tea, pepper, Ceylon, Bombay. 
XIII, 1900. I'nbbei', etc., on 

mango. 

A. destructor, Sign., Ramakrishna Ayyar, On Cassia, Calotropis, Oarisaa, brinjal 
p. 16, Pu-sa Bill!., 87, 1919. tamarind, castor, etc., in South India. 

A. orienlalLs, Ncw.st., Green, p. 70, B. J., On Atylosia and Ceylon. 

XIII, 1900. Osbeckia- 

.4. oricfttal/s, Newst., Ramakrishnea Ayyar, OnCassia, Oalotro- Sodth India, 
p. 17, Rusa Bulb, 87, 1919. pils, CaWs^a brinjal, 

tamarind, castor, 
etc. 

A. latanice. Sign., Green, p. 69, B. J., On Ficus cariea (Ceylon), on Pheemix 
XIII, 1900. (Oalentta), on Citrus, etc., (Bombay), 

A. latanice. Sign., Ramakrishna Ayyar, on Garissa, sissal hemp, etc., (Coimba- 
p. 17, Pmsa Bull., 87, 1919. tore), on apple stem (Shevaroys, South 

India). 

.1. rossi, Ma.sk, Green, p. 45, C. of 0., On Cycos'and Cflupan,? (Ceylon), on Barrino- 
Pt. I, 1896, PI. VI. Ionia (Poona). 

* Add to this gemis A. pernioiosns (see p. 20, ante) — Editor, 
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A. rossi. Mask., Ramakrishna Ayyar, On mango (Godavari), on Carissa (Coim- 
p. 18, Pusa Bull., 87, 191.9. batore) and on pomegranate (Bilaspur 

C. P.) 

A. cijanophylU, Sign., Green, p. 51, 0. of On tea, cinchona, Ceylon. 

0., Pt. I, 1896, PI. IX. etc. 

A. ci/a?iop%Z^i', Sign., Ramakrishna Ayyar, On banana and Nilgiris. 

p. 18, Pusa Bulk, 87, 1919. Ceara i*ubber. 

A. cydonice, Comst., Ramakrishna Ayyar, On imported grape, fig., pear, etc. (South 
p. 19, Pusa Bull., 87, 1919. India). 

A. dictyosopermi, Morg., Green, p. 08, On Cijcas, Opuniia Ceylon. 

B. J., XIII, 1900. and Calophyllum. 

A. dictyosopermi, Morg., Ramakrishna On Dendrobium (Bangalore), on Mimvsops 
Ayyar, p. 19, Pusa B^ulL, 87, 1919. elengi (Coconada, South India). 

A. tamarindi, Green, p. 439, Reo. Ind. On tamarind leaves Coimbatore, South 
Mus., XVI, 1919. India. 

A. tamarindi, Ramakrishna Ayyar, p. 20, 

Pu-sa Bulk, 87, 1919. 

A. (Hemiberlesea) camellia}. Sign., Green, On tea, cinchona, Ceylon. 

p. 60, 0. of C., Pt. I, 1896, PI. XIII. etc. 

A. {Hemiberlesea) camellia}. Sign., Rama- Onteaandon Eng- Nilgiris. 
krishna Ayyar, p. 18, Pusa BuH., 87, lish elm. 

1019. 

A. {Hemiberlesea) pseudocamellice. Green, 
p. 4.38, Rec. Ind. Mu.s., XVI, 1919. 

A. {Hemiberlesea) pseudocamellia;, Rama- On Capparis ritylosa Bellamy District 

krishna Ayyar, p. 20, Pu.sa Bulk, 87, (South India). 

1919. 

A. moorei. Green, p. 199, Ent. M. M., On Grislea tonien- Ma.dras. 

1896. tosa. 

A. auremtii, Mask, Green, p. 58, C. of 0., On aloe and Citrus Ceylon. 

Pt. I, 1896. trees. 

A. aurantii. Mask, Ramakrishna Ayyar, On rose (North India and South India), 
p. 20, Pusa Bulk, 87, 1919. on Citrus (Pusa, Bihar). 

A. ficus, Ashra., Green, p. 43, C. of O., On Shododend'ium , Ceylon. 

Pt, I, 1896, Pk V. 

A. fictis, Ashm., Ramakri.shna Ayyar, On Ficus, mango, Citrus, Eugenia, etc., in 
p. 21, Pu.sa Bulk, 87, 1919, South India, on Phoenix, areca, orange, in 

Bombay. 

A. triglandulosus. Green, p. 33, Prfsa On unknown plant (Mahab1o.shwar, Bombay) 
Mem,, II, 1908. and on jak (Bangalore, Soiilli India). 

A. trilobitiformis. Green, p. 41, C. of C., 

Pt. I, 1896, Pk IV. 

-4. Green, p. GO, B. J., XIII, On Dalbergia and Galcntta. 

1900. Ixora (Cejdon) ; 

A. trilobitiformis, Ramakrishna Ayyar, on ? 
p. 21, Pusa Bulk, 87, 1919. 

A. transparens, Green, p. 09, B. J., XIII, On Dalherqia . Ceylon. 

1900. 
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.4, e.xcisus, Greell^ 33, 0. oi'C., Pt. I, 
1890, PI. X. 

On Cyanotisfpilosa . 

Pundaluoya, Ceylon. 

A. ■puleams, Groon, p. 54, C. of C., Pt. I, 
1S96, PL X. 

On Strohilanihus 

Do. 

A. secretiis, Cldl., Green, p. 04, C. of C., 
Pt. I, 1890, PI. XY. 

On bamboo 

Do. " 

A. them, Mask, p. 59,1. M. N., II, 1891 . 

.1. three vai’ rhododendri, Green, p. 07, 
B. ,1., XI ri, 1900. 

On tea . 

On Rhododendron 

Kangra, Punjab. 
Nuwara Eliya (Cey¬ 
lon). 

A. ftiiooeirpi, Groon, p. 200, Ent. M. M., 
1890. 

On Arlocarpus 

Bombay. 

A. rilomeratiifi, Qh'&on, p. 93, I. M. N., 
(V. 3), 1903. 

On sugarcane 

Northern India 

.1. hirtii, Old!.. Green, p. 439, Ree. Ind. 
Mils., XVJ, 1919. 

On Gurcuma (Poona, Bombay) ; also noted 
recent!}^ at Coimbatore on turmeric. 

A. lonqisphius, Morgan, Green, p. 340, 

B. j., XVI, 1903. 

On jak . 

Ceylon. 

A. euKiihis, Oreoii, p. 341, 1>. J., XVI, 
1905. 

In galls of Ilesua 

Poradeniya, Ceylon. 

A. {Ohrtfsomphalu,^) pedronis, Green, 
p. 341, B. J., XVI, 1905. 

On unknown shrub 

Ceylon. 

A.{Ghr.) malleolus, Green, p. 342, B. J., 
XVI, 1905. 

On Mimusops 

liexandra. 

Do. 

A. [Ghr.) cidulokles. Green, p. 342, B. J., 
XVI, 1905. 

On cinnamon leaves 

Do. 

A. {Ghr.) ejucidrielavatus, Green, p. 343, 
B. J., XVI, 1905. 

On llurraya exotica. 

Do, 

A. [Ghr.) ta.probmiis, Green, p. 344, B. J., 
XVI, 1905. 

On PJiyllantJms 

myrtifolius. 


A. (Gryplophyllaspis) occultus. Green, 
p. 56, G. or C., Pt. I, 1896, PL XI. 

A. (Cry.) occultus var elongatus, Green, 
p. 345, B. J., XV, 1905. 

On Greu'ia orientalis 

Pundaluoya, Ceylon, 

Ceylon. 

A. (Tareftoniu) phyllantlii. Green, p. 344, 
B. J.,'XVI, 1906. 

On Phyllanthus 

Do. 

A. pmdei, Ruth., p. 113, B. J., XXIV, 
1915. 

On Panicum , 

Peradeniya, Ceylon. 

Odonaspis, Ckll. 

0. [Aspidiotiis) inusitatus. Green, p. 06, 

0. of C., Pt. I, 1896, PL XVI. ^ On bamboo , 

0. [Aspidiotus) inusitatus, Green, p. 71, \ 

B. J., XIII, 1900. J 

, Kelani Valley, 

Ceylon. 

0. (Chionaspis) simplex. Green, p. 160, 
C. of C., Pt. II, 1899, PL LVII. 

Do. 

. Pundaluoya, Ccylcn, 
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^ “'^krish^a On bamboo 

Ayyar, p. Pnsa Enll., 87, 1919. 

Gi’ewi, p. 72, B. J., XIII, Do. 

O- l^niciiiafa, Groen, p, 34G, B. J., XVI, Do. 

0. pemodloM, Ramakvlshiia Ayyar, p. 22 Dn 
Pusa Bull., 87, 1919. ' ^ ^ 


ITING 


Coimbatore, »Soiith 
India. 

Puiidaluoya, Ceylon 
Ceylon. 

Coimbatore, Soutli 
India, 


Leucaspis, Targ. 

L. limonicB, Ruth., p. 117. B J XXTV nr- • , 

jg]g_ ^ ) • d., .A.,i.iv, On Ltmoma alata 


“■ ««p. 

. falclU,. 


Bo. 

Poona (Bombay). 
India. 


XVlffoi?"™’ On Salix sp. 


Baluchistan. 


Aonidiellci^ Berl. and Leon. 


A. potM, Ruth., p. 262, Bull Rnt Be=: n., h ■, 

. V, 191.5. ’ (^^-' PothosscamA.ens. Peradeniya, Ceylon. 


AonidAa, Targ. 


. O 

A. aorniger. Green, {Oreeniella corniqer. On PturhnU-lr, ir t i 

CklL).p. 69, 0. of C., Pt. I, 1896, PI. LuLT ^ Pundaluoya (Ceylon). 

XVII. 


A. bidlata, Green, p. 72, C. of C Pf T Hr. kt 4 -l 
1896, PL XVIII L, p. 73,1"r, 

^'iSeTph’xiT''' °° Poranihus sp. . 

■ ^'‘1896?^ XTX 

A.iPerpie.i-a., Green, p. 2S2, B. J., XIII, On ilesua ferrea . 

A.planchonoides, Green, p. 252, B. J., On Ficus 

Xiii., 1900, ° 

"^190^“^“^“’ Green, p. 348, B. J., XVI, On Pspchotria 


Bo. 

Bo. 

Punda]uo.ya, Ceylon. 
Peradeniya, Ceylon, 
Bo, 

Bo. 

■Peradeniya, Ceylon. 
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A. cchinata, Green, p. 347, jS. J. XVI, 
1905. 

A. piisilla, Groon, p. 347, B. J., XTI, 
190.5. 

.-1. erenulata, Green, p. 348, B. J., XVI, 
1905. 

A, arenulala. Green, p. 441, Eeo. Ind. 
Mus., XVI. 1919. 

.4 distinct!ssifiia, Newi3t., Green, p. 35, 
Puaa Mem., II, 1908. 

A- (lentatii, Lind. (1911), Green, p. 441, 
Reo. lud. Mus., XVI, 1919. 

A. spinosissima, Lind. (1911), Green, 
p. 441, Reo. Ind. Mus., XVI, 1919. 

A. iar(jioniopsis, Lind. (1911), Green, 
p. 441, RiOC. Ind. Mus., XVI, 1919. 

4. viridis, Lind. (1911), Ramakrishna 
Ayyar, p. 22, Rusa Bull., 87, 1919. 

4. indica. Green, p. 440, Rec. Ind. Mus., 
XVI, 1919. 

A. ferrece, Ruth., p. 265, Bull. Ent. Res., 
V, 1915. 

A. Untacidata, Green, p. 440, Bee. Ind. 
Mus., XVI, 1919.. 

,4. tentacidata, Ramakrishna Ayyar, p. 22, 
Pusa Bull., 87, 1919. 


On HemicycUa Anuradhapura, 
sepiaria. Ceylon. 

On Carissa spinarum Ceylon. 

On Memecylon . Do. ■’ 

On Vaiica lanoeifolia Assam- 

On Nerium oleander. Baluchistan. 

On Wedsura piscidia, Kumlekum _ Hill 

(North India). 

On Alimusops hexan- Central India. 
dra. 

On Miliusa velntina. Burma. 

On Aalaia . . Travancora (South 

India). 

On unknown plant . Calcutta. 

On Mesua-ferrea . Peradeniya, Ceylon. 

On Vateria indica . Quilon{Sonth India). 


Pseudaonidia, CklL 

P. areodoxce, Ruther., p. 260, Bull. Ent. On Oreodoxa . • Peradeniya, Ceylon. 

Res,, V, 1915. 

P. irrepto, Ruth., p. 261, Bull. Ent. Res., On unknown plant . Do. 

V, 1915. 

P. fossor, Ruth., p. 193, Bull. Ent. Res., ? Ceylon. 

V, 1915. 


Gymnaspis, Newstead. 

G. spinmnaryinata, Green, p. 348, B. J., On Meauaprrea . Peradeniya, Ceylon. 
XVI, 1905. 


G. Green, p. 441, Rec. Ind. Mus., On Ficus retnsa . Kollegal, South Incia. 

XVI, 1919. 

Q. ficus, Ramakrishna Ayyar, p. 22, Pusa 
Bull., 87, 1919. 

G. ranialcrishnw, Green, p. 442, Ree. Ind. 

Mus., XVI, 1919. On Ilemtgyrosa 

G. ramalcrislince, Rumakrishna Ayyar scanescens, 

p. 22, Pusa Bull,, 87, 1919. 


Courtallum, South 
[India. 


2 
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Lepidosapliis, Sliimar. 


L. beahii, Nowm., Green, p. 78, C. of O., 
Pt. I, 1890, PL XX. 

L. beckii, Xewm., Eamakrishno'i Avyar, 
p. 23, Pusa Bull., 87, 1919. 

’ L. cocmli. Green; p. 81, 0. of C., Pf. I, 
1896, PL XXI. 

L. gloveri, PckrL, Green, p. 83, C. of C.. 
Pt. I, 1896, PL XXII. 

L. ixdlida, Green, p. 85, 0. of C., Pt, I, 
1896, PL XXITI. 

L. 'pallida, E.uniakrislin.a Ayynr, p. 24, 
Pusa Bull, 87, 1919. 


On Citrus a'nd Tod- Ceylon. 
dalia. 

On pepper , , Travancare, South 

India. 

On Oocculus macro- Kandy, Ceylon. 
carpus. "■ 

On oraeigB , , D(,_ 


On unknown plants , I)o. 

On guava , , Godavari District. 


L. lasiantM, Green, p. 253, B. J., XTII, 
1900. 

L. fasciata. Green, pi. 31, Jour. Eeo. Biol., 
VI, 1911. 


L. erytlirina, Riithoi'., 
Res., V, 1915. 

L. ambigua, Ruther., 
Res., V, 1915. 

L. vandm, Ruther., p. 
1915. 


p. 264, Bull. Ent. 
p. 264, Bull. Ent. 
no, B. J., XXIV, 


On Lasianfhus and 
croton. 

On rubber 
On Erytlirina bark . 
On Mesuaferrea 
On Vanda spafJiuhta 


Cl'.ylon. 

Do, 

Peradeniya, Ceylon. 
Do. 

Do. 


L. piperis. Green, p. 34, Pusa Mem., II, 
1908. 

L. piperis, Ramakrishna Ayyar, p. 22, 
Puss, Bull., 87, 1919. 

L. travancoriensis, Lind. {1911), Green, 
p. 446, Rec. Ind. Mus., XVI, 1919. 

L. auriculatus. Green, p. 446, Rcc. Ind 
Mus., XVI, 1919. 

L. retriisus, Green, p. 446, Rec. Ind. Mus., 
XVI, 1919. 

L. retrusus, Ramakrishna Ayyar, n. 24. 
Pusa Bull., 87, 1919. 


On Piper nigrmn . Malabar, South 
India. 

On Aglaia minv.ti- Travancoie. 
fora. 

On croton ■ . . Calcutta. 

On Li f sea wMti an a . Niigiris (8,000 feet) 
(South India). 


L. inelim. Green, p. 445, Rec. Ind. Bins,, 

XVI, 1919. Qjj JiPelia „ 

L. melia, Ramakrishna Ayyar, p. 24, Pusa 
Bull,, 87, 1919. 

Ischnaspis, Dougl. 

L. spathulata, Lind., p. 127, Zt. E. Wiss. On Vatica ohscura. 
inseketenbiol, VII(4), 1911. 


Coimbatore, South 
India. 


W. Palukonda, Jum- 
palai (South India). 


Parlatoria, Targ. 

P. mylilaspi formis. Green, p. 164, 0. of C., On Psycloiria 
Pt. II, 1899, PL LVin. J ona. 


Piindaluoya, Ceylon, 
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P. oingala, Green, p. 166, 0. of 0., Pt. II, On Flacouriia and Pundaluoya, Ceylon. 
1809, PL LX. Scolpia. 

P, aonidiformis, Green, p. 168, 0. of C., On Nothopegia cole- Do. ] 

Pfc. 11, 1899, PI. LX. hrooEana. 


P. proteus. Curt., Green, p. 349, B. J., On Gymhidinm bico- Kaiid 5 ', Ceylon. 

XVI, 1906. lor. 

P. protem. Curt., Ramakrishna Ayyar, On Vanda and Pel- Bangalore, South 
p. 24, Pusa Bull., 87, 1919. latvlum. India. 

P. proteus var. phyllantM, Green, p. 350. On PJigllantlnis . Peradeniya, Ceylon.' 
B. J., XVI, 1905. 

P. proteus var. mylilaspiforinis, Green, On Cycas , . Bombaj'. 

J). 3.6, Pusa. Mem., II, 1908. 


P. (Wed^sicriella) atlanUcc, Green, p. 350, On AilaJiUaceylonica Ilaragaiiia. Ceylon. 
B. J., XVI, 1905. 

Noted also on Miliu.sa iiidica, Conrtalluni (South India) liy Liiidingor. 

P. p.sefjdu.s'pidioi'fs, Lind., p. 131, Insekten On Vanda . . India. 

Bor.se, XXII (33), 1905. 


P. perqancUi, Comst., Ramakrishna Ayyar, On eroton 
p. 26, Pujsa Bull., 87, 1919. 

P. pergandii. Green, i). 441, Roc. Ind. On Qarcinia 
Mus.‘, XVI, 1919. 

P. aallanthina, Berk and Leon., Rama- On Narium oleander Madras, 
krishna Ayyar, p. 26, Pusa Bull., 87, 

1919. 

P. oalianthina, Green, p. 446, Rec. Ind. On Mango (Ra jputana), on Michelia (Roni- 
Mua., XVI, 1919. bay). 


P. zizyplms, Luo., Green, p. 102,1. M. N., On Gitrv.s 
V(3), 1903. 

P. zizyphus, Luo., Ramakrishna Ayyar, On CUrtts 
p, 26, Pusa Bull,, 87, 1919. 

P. arlocarpi, Green, p. 442, Rec. Ind. On jak 
Mus., XVI, 1919. 

P. artocarpi, Ramakrishna Ayyar, p. 26, 

Pusa Bull., 87, 1919. 

P {Webskriella) papUlosa, Green, p. 443, 

Roe. Ind. Mus., XVI, 1919. On jak , . Palghat, South India. 

P. {WehstericUa) pagiillosa, Ramakrishna 
Ayyar, p. 26, Pusa Bull., 87, 1919, 

P. vaierice, Green, p. 444, Rec. Ind. Mus., 

XVI, 1919. On Valeria indica . Quilon, South Indk, 

P. Valerias, Ramakrishna Ayyar, p. 26, 

Pusa BuU., 87, 1919. 

P. mangiferm, Marl., Ramakrishna Ayyar, On palmyra , . Godavari, South 

p. 27, Pusa Bull., 87, 1919. India. 

P. orientaUs, Newst., Ramakrishna Ayyar, On wild plant 
p, 24, Pusa BuU., 87,1919, 


Calcutta. 

Coimbatore, South 
India, 

Periagliat, Malabar 
(South India). 


. Peria Pass, Malabar', 
(South India). 

. Singbhum (Bengal), 


Coimbatore, South 
India. 


•dm 
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P. cxnellice, Oomst. 

P. crishfera, Groon (MS.) 


On Melia 
On Citrus] 


Coimbatore, South 
India. 

Maddiir, Mysore 
(South India). 


Q. parlatoreoides, Lind., p 
insektbiol, VII(3), 191 1 . 


Gryptoparlatorea, Lind. 

89, Zt. F. Wiss. On Xanthaphyllum 
flavescens. 


India. 
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45.~-A LIST OF PAEASITIO HYME'NOPTEEA OF ECONOMIC 
IMPOETANCE FEOM SOUTH INDIA. 

By T. V. Eamakeishna Ayyar, B.A., F.E.S., F.Z.S., Assistant Ento¬ 
mologist, Madras. 

Since submitting my fii'st list of economic parasites at the last meeting 
in 1919 {vide paper No. 69, pp. 931-936 of the Report of the 3rd Ento¬ 
mological Meeting), I have been able to gather further information and 
get further material worked out on the subject, and the following supple¬ 
mentary list is added to form a more or less complete and connected 
record of these useful insects so far as at present known. It is hoped 
it may be of use to those interested in this aspect of Entomology. 


A'o. 

I’arasitc. 

Family or 
Biib-famlly. 

Host. 

Faj))i\y CT 

Snb-faniily. 

TiOcality, 

1 

Tdenomm tolmuini, 
(.'raw. 

i'roctotrypidfe 

Dyg-s ol Dali/rjoi-is 
iiidiciia. 

PeiitatoiniclEC . 

Mysore. 

2 

1/ndroii.oUis 1 tilHrerUHs 

Do. 

Eggs of Clamjrcdla 
ij-ibbom. 

CorcitUc . 

Bangalore. 

y 

Aiiaatatiis culematii 

liiicyrtida) 

Eggs of 'Di'^onetHu 
seno.ti's. 

.Centalonudic . 

Do. 

■i 

'Pleurotrvpiis juveoluiuSi 
CniAw 

Eulophiclta 

Larva of J'lpilacli- 
■na. 

Coccincllidip 

DO. 

3 

Teira6iidu<s cvlemunii 
Craw, 

Do. 

iaii-va of AsphlO’ 
mofiAiamiliarlis. 

CiirysiOiueiklw , 

1)0. 

(i 

1 'dfud ichus 0 p/iiu 
(‘raw. 

1>Q. 

Larva of Achteo. 
janai((i Linn. 

.NocUiidic 

Jlj'sore. 

7 

Pttplednis injdemcrco, 
Craw. 

Do. 

LaiA’a oi .iAydemcra 
lucUdnia. 

Hypskltc 

Bangalore. 


lln'-chKida orientaUa, 
Craw. 

liiipblmidffi 

Larva of Bntclivu 
cMnensis. 

Bnicbidio 

Bo. 

1) 

BruchoHus colemaniy 
Craw. 

rteromaliclic . 

Do. 

Do. 

Do. 

10 

Apantdes -prodenke, 
Yicr. 

BracoiiidiK 

Larva of PtmleitUi 
lUu.ra^ 

Xocluida 

Bo, 

11 

A. tarafawcc, Vicr. 

Do. 

Larva oiXmufjaBta 
dorsalis. 

Liisiocanipidse 

Do. 

12 

Aphidius colmani, 

Vior. 

Do. 

Aphis on tobacco 

Aphidida; 

Do. 

13 

MetearUs arctiicida, 

Vicr. 

Do. 

Darvii of 

Arctiadas 

Mysore. 

14 

Protopantchs colemani^ 
Yier. 

Do. 

Larva of Orgyia 
postica. 

Lymantriaclic , 

Do. 

15 

P. ereatonoH, Vier. 

Do. 

Creatomtus albis- 
triga. 

Arctiadie 

Do. 

10 

P. papUmm, Vier. 

Do. 

PapUio demoleus 
and P. polytes. 

rapilionidse 

Do.’ 
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Ko. 

Parasite. 

family or 
Suh-family. 

Host. 

Family or 
Sub-family. 

Locality. 

17 

P. st((r'=ropi, Vier. 

BracoiriOffi 

Stavropus alternus 

Notodontidm . 

Bangalore. 

^ 18 

Miorotondea lisconota, 
Vier. 

Ichiiemiioiiidos. 

AeJicaa janata 

Ifoctuidai 

ITysore. 

19 

Neopim 2 )loides syle 2 )l(i, 
Vier. 

Do. 

Sylepla derogata . 

Pyralida: 

Do. 

20 

PHstomerus euzophcrcc, 
Vier. 

Do. 

Euzopliera 'p^di~ 
cella. 

Do. 

Bangalore. 

21 

Zamesochorus orienta- 
lis, Vier. 

Do. 

Aclma janata 

Noctiiidai 

.Mysore. 

22 

Asohara orientalis, 

Vier. 

AlysiidoO . 

Fruit fly 

TrypctidEC 

India (Com¬ 
pere Coll). 

23 

DiaeJiasminiorpha com- 
perii, Vier. 

Braconidie 

Do. o . ; 

Do, 

Do. 

24 

J.panieles phycodis, 

Vier. 

Do. 

Pkycodes ■nidkda . I 

Glyphiptcrygidse 

Bangalore. 

25 

A. plusice, Vior. 

Do. 

Pliislctpepoms , 

Noctuidffi 

Do. 

20 

Eiiagatliis cryptoplile- 
bue, Vier. 

Do. 

Argyroplocc ilh- 
jiida. 

Eucosuiidai 

Mysore, 

27 

Meso elio r 1 plu s mphi- 
luSi Vier. 

Iclmcumonid® 

(a hyperpara- 
site? oil Ko. 25). 

Pliisia 2 ^<^ponis . 

Noctuidsc 

Bangalore. 

28 

Brucltophatjas mdlipcs, 
Gah. 

Eurytoniidip . 

On Vhaincha pod. 


Cohnbatoro. 

20 

Eiirytoma 

Do. 

On Parasa lepida 
\ and T'hosea sp. 

Limacodida; . 

Do. 

SO 

Eu^ytomu denticoccay 
Gah. 

Do. 

From stored Jlaizo 
seeds. 


Do. 

81 

' Euryfomu clenUpect-us, 
Gah. 

Do. 

On gingelly g<ali 
fly. 

CccidoiiiyiadiE . 

Do. 

32 

Eurytoma sdillbia, 

Gah. 

Do. 

From galls on 
Cordia myxa. 


Do. 

S3 

Eurytoma JdiuUiiniren- 
sis, Gah. 

Do. 



Hinchipur. 

34 

Stomoceras ayyariy Gah. 

ChalddidiB 

i Q\\ Parasa Jepida. 

Limiicodidic 

Coimbatore. 

35 

ChalcAs argentijrons, 
Ash. 

Do. 

On Lasiocampid . 
larva. 

Lasiocampid® . 

Do. 

86 

Aphycus iuscidersum, 
Gah. 

Encyi'tidio 

On ^ Ceroplastodes 
cajani. 

Coccid® . 

Do. 

37 

38 

Amectus ceylonensis, 
How. 

Paracopulosomopsis 
javcB, Gir. 

Do. 

Do, 

Do. 

On Plusia signata 

Do. . 

Noctuidfo 

Do. 

Do. 

39 

Eueomys lecanionim, 
^layr. . 

Do. 

On Lecanimn nig- 
rmn. 

Coccidffl . 

Do. 

40 

Eupteromaliis parnam^ I 
Gah. 

PteromalidEO . 

On Parnara 

mailiias. 

Hespei'iadto 

Hollore. 

41 

Meraponi.s vandinei, 
Tuck. 

Do. 

On Sitodrepa 

Ptinidte . 

Madras.^ 

42 

Tphkmlax sp. « 

Braconidco 

Chilo simplex ® 

Pyralid® 

Coimbatore, 

Kuruul. 

43 

AlerionoUiS sp. « 

Do, 

Do. 

Do. 

Do. 

U 

Microplitis . 

Do. 

AcJicsa janaia 

Ifoctuidai 

South India. 
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No. 

P.arasite. 

raniily or 
Snb-fiimily. 

Host. 

I'amiiy or 
8iib-iainily, 

Locality. 

45 

Meicoms si). 

iiiacoiiidso 

Cirphis sp. . 

Sufitviidse 

South Areot. 

4G 

Phanci'olomai^'^.. 

no. 

EuzopJiera peHi‘ 
cclla. 

Pyi-alidffi 

Coimbatore. 

c 

47 

AleimU’s pp. 

Do. 

Conilmijla rotunda 

Liinacodidic 

Ualaljar. 

48 

Vhdoniis sp. 

no. 

Spodoptera maurl- 
iia. 

Noctiiklyi 

Do. 

4i) 

Chdonella 8p. 

-Do. 

Sfoyuoptenjx nor- 
tor id. 


8oiitli Arcot. 

50 

AJirrohr'ftcon sp. 

‘Do. 

EarifiS fidoia 

Nof'iiiidio c 

ibuiimul. 

5.1 

J/eiNdomnuun hp. 

;no. 

Piilviiiaria niuxtirm 

Coocidu; . 

Colriibutorc. 

52 


ijIftSiijitUo . 

AmnirjCococc'A In- 

dii'US (?T. 

Du. 

Do. 

5;i 

/'/. in‘i)luo>ivlh . 

].io. 

N(’■pIuDwic iNi'ijiDnii 

Nyloryi'l'iii.y'; 

Do. 

54 

PcdioboiinH locutiilvo'Ni 
Ivoh. 

EulophuUo 

i/Oeurfti(l Oil 

Cot'dia leai. 

'i’ott.VoinaULU , 

i>0. 

55 

Pliturotropi'i 

Koh. 

Do. 

Epiluchiia Kp. 

f'oGcincilldro 

Du. 

5(! 

Ttiradichna fiui/an, 

lloli. 

Do. 

C'hllo HhnpUx 

nyralidiO . 

Do. 

57 

Tef/'milehns n yemita- 

IVUit, Iloii. 

Do. 

Oholdiii moggot . 

Aii.tUoi!iyia(.Uc . 

Do. 

58 

TeiroMU'-h its co hibu tu - 
rc/isis, I’oli. 

no. 

Cliolain gull it;/ . 

Cc'ildoiliyiada) . 

Do. 

50 

IJitryticoiolinx connlndo- 
rePALd) lU)h. 

Do. 

CupliosticJm cooru- 
lea. 

Cl I’d c ill cl riel {.i tv) » 

Do. 

GO 

Enple.dn's (iPplcxic^ 

lioli. 

Do. 

Perigea eapenrsitt . 

J-Tortiiiilsy 

Do. 


In the above list Nos. 1 to 27 inclusive aie Soiitli Indian species 
described by Crawford and Viereck in tlie Proceedings of the United 
States of America National Museum, Vol. i2 (1912-13), from material 
apparently forwarded to them by Dr. Coleman of Mysore. Those from 
Nos. 28 to 41 are species recently described by Mr. Gahan of U. S. A. 
Bureau of Entomology from material submitted from Coimbatore. 
The rest (42-51) are Braconids, the generic deteriiiinations alone of 
which were communicated to us very recently by H. L. A^iereck to whom 
I had submitted a consignment of these and other Braconid parasites. 
Mr. Viereck writes that he is unable to work out the specific characters 
and has suggested that we might describe them, adding at the same 
time that most of our forms are new. I have an idea of describing 
in course of time the more easily determinable species with the help 
of available literature on forms previously recorded from India. Nos. 52- 
60 are Chalcidoid wasps very recently described by Eohwer of the U. 
S. A. National Museum (published in Annals and Magazine of Natural 
History, Vol. VII, January 1921, p. 123) from a consignment of para- 
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Mr. Fletcher. 


Mr. Beeson. 

Eesolution 1, 

Dr. Gravely. 

Mr. Fletcher. 
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sitio Hyiiienoptera submitted to Dr. L. 0. Howard from Coimbatore a 
couple of years ago. 

It is unnecessary to add tliat there still remains a considerable amount 
of unwcrked material which would appreciably add to the above list. 
But all the same, now that we have some at least of the more important 
forms identified and a beginning made, it may at least help us to work 
up from this small nucleus and get lurther information on these very 
interesting and extremely useful insects. 

The scattered maimer in which descriptions of these jiarasitic Hyme- 
noptera and of many other insects described Jirom India have 
appeared recently will give ivorkers in these grou]j,s much .^rouble. Odd 
papers are always appearing in the Annals and Magazine of Nalural 
History and the ProGeedings of the U. 8 . National Museum. It is very 
desirable that descriptions ol. indiaii species shouicl appear in Indian 
publications. There is no difEciilty in this respect so far as means 
for publication are concerned. Prof. Felt’s paper on new Cecidomyiadm 
was sent out here for publication as a Memoir of this'Department. 1 
think that all specialists to whom Indian material is submitted for 
determination should be asked to send their descriptions for publica¬ 
tion in India as far as possible. 

Is this principle accepted by Government ? The Forest Department 
do not do so in the case of tliose outside their own service. I think 
a resolution would be within the scope of this mcetiiiv. 

The Chairman then proposed the following resolution, which was 
seconded by Mr, Beeson ; 

This meeting considers it desirable that papers dealing with ladiaii insects sent 
out to specialists by Government Institntc.s m India should be published in India in 
either Departmental or other publications as &r as possible, in order to render them 
Sully accessible to entomological workers in India.” (TMs Resolution was 
carried unanimously.) 

I agree. The best way to get a publication widely known is to <^et 
well known specialists to publish in it. If this is done Indian literature 
must be noticed by the whole world. 

Government publications are lavishly distributed; our Entomolo¬ 
gical publications go all over the world. 
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SOME LOCAL PRACTICES PREVALENT IN 
SOUTH INDIA IN THE CONTROL OF 
INSECT PESTS. 


BY 

T. V. RAMAKRISHNA AYYAR, B.A., R.E.S., F.Z.S., 

Assistant Entojnologist, Madras. 

. The existence of insect pests and the trouble some of them often 
give have been known in South India from time imm.emorial, and 
I fancy it is the case almost everywhere else. It is also not unknown 
that in different parts of the country various ideas are entertained 
as to tlie origin and nature of pests, and often numerous local ine- 
tiiods are in vogue to check insect depredations. Now that scientific 
methods are being adopted to investigate the nature of these pests, 
and attenprts are made to devise control measures on a scientific 
basis, I believe it miglit be interesting, and perhaps useful, to have 
some idea of the local beliefs j)revalent in different tracts regarding 
insect pests and the various rural methods jrractised to control them. 
It might also enable us to examine whether any of these practices, 
niiiiiy of which, however, are apparently empirical, crude and often 
meaningless, bear any scientific relation to the different modern 
methods suggested by entomologists, and whether any of these 
are of any real value to be encouraged. In brief, it would give us 
an idea how Indian farmers and house-holders of the old days 
stood in relation to insect pests. A fair amount of touring into 
some of the rural areas of the Madras Presidency for over a decade, 
and some close familiaritj^ with the various reports of pests received 

A. paper read at the Nagpur Se.ssioii of the Indian Science Congress, 1920. 

( to j 
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by the Agricultural Department officially from time to time, have 
enabled me to make some observations and gather some information 
on this aspect of the subject, and I am just attempting in this paper 
to describe very briefly some of these indigenous beliefs and 
practices, chiefly with the idea of getting some information 
in this line from workers assembled here from other parts of 
India. 

With regard to the various local beliefs entertained by villagers 
as to the causes that bring about insect outbreaks, we can find, 
unfortunately, very little of scientific tinge in them. The chief of 
these are God’s curse, the alleged bad position of the planets for the 
season and the prediction of a local oracle or astrologer, the dis¬ 
pleasure of a particular village deity who was not properly propitia¬ 
ted, a neighbour’s black art or evil eyes, the approach of a polluted 
man or woman, a bad wind, floods, sudden and unexpected changes 
in the weather, and a number of other causes real and supernatural. 
It need hardly be stated that, with the exception of some of 
these which are quite evident, few of the above would generally 
appeal to scientific men and could therefore be brought within 
the realm of practical politics. However, one or two interesting 
points with regard to some of the prevailing local beliefs on the 
origin of crop pests may be mentioned here. The appearance or 
disappearance of insect pests is very often associated in different 
parts of South India with the appearance and the direction of the 
winds ; this is especially the case in the delta tracts of Godaveri 
and Kistna ; the 'payirgali and the thoorpugali have their own 
significance and are regarded as very important by the agricul- 
tmists. A good deal of stress is also laid on the time of sowing 
particular crops to avoid pests, and I have heard from experienced 
and educated ryots that in some cases early sown fields, and 
in others late sown ones, suffer from pests. Such beliefs are 
entertained in many places and are probably the conclusions of 
years of experience, and as such we are not yet in a position 
to belittle them though convincing scientific explanations for 
such phenomena have not yet been found out to confirm, such 
views. 


42 agricultural journal or india [XVl, i. 

Now, coming to the control measures adopted, we might consider ^ 
these under the following convenient heads: - 

Eeligious or faith cures. 

■ .’ In most villages many of the farmers, believing as they do in 
supernatural causes'of insect outbreaks, naturally do nothing; 
they think that the curse of God should run its natural course. At 
the-same trine there'are others who resort to faith cures sucli as 
charms;magic,-.and so on, in the belief that the curse may be 
avoided .or cleared; A'lost of these 'methods consist in getting ;he 
professional local'soothsayer or magician to perforin some ceremonies 
to drive the pest'and save the crop. While once in the South | 
Arcot Dist.rict in connection with the study, of the leaf miner {Suml) 
pest of groundnuts, I came across a professional pest driver who : 
reluctant!}^ wrote me out a Sanskrit couplet, which he told me in ' 
confidence was very effective in checking pests. The verse is to the 
effect that all sorts of pests can be diiveii by means of a talisman 
prepared and fixed by an individual born of a particular gotmox sect 
among dtvijas or the twice-born. The procedure consisted in this 
man preparing three small slips containing the verse written down 
and haying-these buried at the three corners of an infested plot on a 
Sunday morning. It is believed that the pest clears out through the 
fourth corner of the plot. I have given this one instance just to give 
an. idea of some of these ludicrous methods in vogue. I am told 
that in parts, of Cochin and Travancore, when paddy fields are 
infested with pests like the rice-bug, etc. Christian ryots often ^ 
resort to .themiethod of sprinkling on the infested fields sa.nctified 
water obtained from Catholic priests. To ward off the effects of the 
evil, eye which is .said to produce injury or disease to crops and in 
which, many .literate people liave faith, there are curious devices 
employed in different places. Very often a field with a promising- 
crop, if it happens to be situated by the side of a thoroughfare, is 
often protected from the evil eye by the prominent exhibition of some j 
curious object in the-middle of that plot, such as a skull, a dead 
crow, a stuffed figure of an unnatural man or v'omaii, a painted pot 
on a pole, etc. (Plate V, figs. 1 and 2.) In gardens where betel 
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vines and grapes are grown, visitors are not usually allowed 
admission, and in the former case never with one’s shoes on. While 
inside a betel vine garden once in the Taniore District, where I was 
reluctantly allowed admission by the owner, I just overheard a 
conversation to the effect that no higher caste man should be 
allowed into a betel vine garden, because the garden will suffer from 
the evil eye. Some of the local methods reported to be resorted 
to in villages in some parts of the North Arcot District against 
caterpillar pest on paddy were the sacrifice of a goat to the village 
deity and, making cooly girls perform a ceremonial dance near the 
infested field. The various harvest festivals called pongals, piojas, 
etc.., performed as tbauksgiving for a good crop, and prayers fora 
future good crop, are also said to have some significance in 
keeping off insect pests. 

In spite of the funny and curious nature of many of these 
methods, many cultivators still have faith in these cures and cling 
to those practices. One reason for this, so far as I have been able to 
make out, is this : In some cases of pest outbreak, such as swarming 
caterpillar, the time of the sudden disappearance of these creatures 
into tlie soil or otherwise due to their peculiar habits 
synchronizes with the apparent inactivity period soon after some 
faith cure is adopted. 

We will now come to consider other local methods which 
appear to be of a practical nature. Though many of these are carried 
out in most eases without the knowledge on the part of the ryots as to 
their bearing on insects or on their habits, some of these practices 
have been found to produce the desired results. 

Cultural methods. 

Weeding. Very few farmers will admit that they carrj^ out this 
process of weeding to check insects ; but in effect this method goes a 
good way in checking insect pests. I know that in parts of South 
Kanara, in the villages along the Ghats, where the rice-bug is a bad 
pest, the cultivators believe that periodical burning of the jungle 
grass around their paddy fields reduces the pest considerably, and 
there is a good deal of scientific truth underlying the same. 
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Flooding. In parts of the Godaveri Delta, flooding of paddy 
fields is adopted to check swarming caterpillar (Spodo 2 Jtera) attack. 
In some villages of the Coimbatore District, the same method is 
resorted to in betel vine nurseries where the young Sesbania (agatlii) 
plants are attacked by the caterpillar Prodenia. In both these cases, 
the result is effective and brings up the caterpillars which become a 
pre}^ to insectivorous birds of sorts. 

Draining of ivater. This is believed to check rice Hispa in some 
villages of South Kanara. I have also read of this practice in parts 
of Bengal for the same pest. I am not quite sure as to whether this 
practice does not prevail in some places in the treatment of the 
rice-case worm {Ngmphula) also. 

Selection. In the well-known tobacco areas in the Godaveri 
lanJcas, before the seedlings are transplanted into the fields from the 
nurseries, there is a system of weeding-out sickly seedlings and those 
that show a sort of swelling at the stem which is caused by the stem- 
borer of tobacco {PMJior'imcea heliopa) ; many of the tobacco growers 
are familiar with the pest and this sort of selection is found to do 
immense good. But what unfortunately lessens the good effect 
of this intelligent measure is the rather imperfect way in which the 
discarded seedlings are disposed of ; they are not destroyed but left 
on the field bunds, thus helping many of the borers in these stems to 
live on and infect healthy fields. 

Groioing of mixed crops. Just as weeding, this is also a very 
well-known and common practice in many drj^ land tracts, and, as in 
the case of weediiig, it is doubtful whether the cultivator ever thinks 
of insect pests in this connection. However it be, there is no doubt 
that this mixed cultivation of different crops certainly contributes 
its own share in reducing insect pests. 

Seasonal 2 ^lotighing. Though, this is not done regularly with 
special reference to the control of insect pests, in most cases there is 
no doubt that this method has its own insecticidal value—especially 
when it is done after an attack of hairy cate.rpillars, grasshoppers, 
cockchafers or cutworms. In South Kanara, when small plots of 
paddy are badly infested with Hispa in the third crop plots, the 
farmers plough up the field and sow pulses. 
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III. Mechanical methods. 

In different parts of the country when farmers find that their 
infested fields are still had in spite of all faith cures and agricultural 
methods, they resort to the trial of various mechanical and other 
methods of a practical nature. Among these are ;— 

Netting, hagging, etc. For pests like locusts, rice-hug, swarming 
caterpillar, etc., it is a well-known practice in parts of Malabar and 
Travancore to destroy these by collecting them in hags, nets, winnows, 
etc. Though worked on the same principle, the contrivances are of 
various kinds. In some places paddy winnows are used, in others a 
sort of bamboo winnow with a long handle is used. I have also seen 
caterpillars being swept by brooms into baskets and ordinary 
bamboo umbrellas used as bags to collect very young green cater¬ 
pillars (Plate V, fig. 3). In one place in the Coimbatore District, 
where paddy seedlings were badly infested with surface grasshoppers 
of sorts, I found that the farmers used to drive the hoppers to one 
corner of the plot and beat them to death by means of palmyra 
leaves, their long stalks.being used as handle. Cotton clothes used 
as upper clothes or headgear by the ryots are also improvised 
many a time to serve as sweeping bags and worked by two or more 
men. 

Smoking and burning. In parts along the Malabar Coast, a 
system of creating smoke to drive away the rice-bug is found. The 
same method is adopted in other places to drive away blister 
beetles which damage cereals in flower. 

The nests of troublesome ^vasps and bees are also often scorched 
by a burning torch, generally at night. 

Other mechanical methods. To check the rice-case worm in paddy 
fields, it is a custom chiefly in parts of North Malabar to drag a 
thorny tree branch across the infested field, which .makes the small 
cases of the worms drop down into the water. This is also said to 
be practised in the North Arcot District for leaf caterpillars like 
Melanilis, etc. 

The covering with muslin or paper bags of ripening fruits of good 
varieties of pomegranates, mangoes, etc., is a practice in many 
gardens all over the country, and this certainly has som,e deterrent 
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ejSect upon fruit-borers like borer caterpillars and fruit flies (Plate V. 
fig. 4): 

Tlie use of ant pans in bouses to keep away ants from sugar^ 
jars, meat-safes, dairy products, etc., is quite an old custom, as may 
be seen from the crude granite ant pans used by silk farmers in 
Mysore, to protect their mejas containing silkworm trays (Plate 
VI, fig^. 1 and 3). 

The hooked -wire is commonly used in parts of Tinnevelly to 
extract the rhinoceros beetle from coconut shoots (Plate VI, 
%- 2 ). 

A very interesting and intelligent method of catching winged 
termites is in vogue in parts of the Coimbatore District. It is, of 
course,'done not with the idea of destroying the pest, but with the 
purpose of collecting them in numbers for edible purposes It is 
probably not very widely known that some of tire low caste cultiva¬ 
tors regard the winged termite as a delicacy ; during certain seasons 
these are sold in bazaars of different towns. I have also lieard 
that among some castes this substance forms one of the important 
articles of dowry for a bride ! Though resorted to for edible purposes, 
it must be admitted that this method checks the multiplication of this 
undesirable insect to some extent. The procedure is as follows :— 
Just before the usual season when these winged termites emerge, and 
which the professional catcher knows, a shallow pit is made close to a 
ferihite mound and this is filled with water ; this pond is enclosed on 
three sides' by a sort of fencing, the. side adjacent to the mound 
being kept open. A sniallTamp is lighted and placed, at the edge of 
the pond. After all this paraphernalia is arranged, the catcher 
sprinkles some water over the termite, mound and .in a few minutes 
swarms bfuvinged termites emerge. These'naturally hover about the 
light; audrdrop','into the. artifieihkpond, when they are collected by 
the opBMtOT. ' ' ' . 

In the Ghat regions alongJhe Western Ghats, and in the Xilgiris 
and Mysore, it is a pretty common sight to see the bulls of hill carts 
having suspended from their neck a big brush-like tuft of wool 
generally black in colour. I have tried to get the meaning of this 
extra ornament from cart-drivers, but have heen told that they are 


PLATE V!. 



Fig 1 A common mediod of storingi^hi, 
sugar, etc., to prevent ants (the jai- 
kept on a tra.v full of water). 



Fig. 2, Hoolied iron rod used for catching 
the Rhinoceros beetie. 



Hg 3. A .silkworm shelf put on ant pans. 
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cbarms to protect the hulls from diseases. Whatever it is, I find 
from what I have observed that this tuft of wool keeps away to a 
considerable extent the biting flies that worry cattle in these lull 
tracts. Any one travelling in these tracts will notice the havoc 
done by these flies to cattle, and I am led to think that this tuft 
of wool is an effective preventive against fly pests. 

IV. Medicinal methods. 

We might now examine some of these methods which more or 
less correspond to what entomologists call insecticidal methods. 

The commonest practice in vegetable gardens against insect 
pests of all kinds, no matter what their habits are, is the use of 
ashes. It will be found used for brinjal fruit and. stem borer, 
lablab aphis, cucumber fruit fly, brinjal epilacJina and many 
a common vegetable pest. 

Once in a village in the Salem District, I saw ordinary white¬ 
washing lime being splashed on lablab vines against plant-lice. 

An improvement in the n^xhanical method of smoking is found 
in the following tvm cases where some extra effect is attempted to be 
produced by smoking special materials. In the Adoni Taluk, the 
smoke is produced by burning hides and hoofs of cattle to drive 
away blister beetles attacking dry crops ; in the Dharmapuri Taluk of 
the Salem District, on the other hand, there is the curious system 
of burning pig’s fat to fumigate a field infected with rice Hispa. 
There is no doubt that some temporary relief is got by creating 
smoke, but this latter system of using pig’s fat does not show any 
appreciable effect on the rice Hispa. Speaking of the method 
of smoking, many of us are, I believe, aware of the burning of 
frankincense and resinous gums in houses to keep away mosquitoes ; 
but I don’t know whether burning and creating smoke with the 
dung of elephants and horses for mosquitoes is so very widely 
prevalent. I have seen this in parts of Malabar, Anantapur and 
Cochin. 

Banding with tar of posts and trees against tenrdtes, and the 
use of kerosine against ant nests in buildings, are methods too well 
known to demand any special remark, ^ 



l^iC. Grain storing Ijapket. The bsmboo 
maJiinc used in some places, not 
snffidently insecr proof. 



Fjg. 2. Grain storing bin made of three 
earthen cylinders f detachable } with 
a hd properly plastered at the top ; 
pretty effective i.n keeping off insects. 
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Climbers, when they go up trees like mango infested with the 
troublesome red ant {OGOfliylla)^ often carry with them pouches 
containing ashes which they splash against trains of ants on 
the tree branches. 

I have seen in some parts along the West Coast that fermenting 
starchy liquids are exposed in coconut gardens and this is found 
to attract chafer beetles of all sorts, including the coconut 
rhinoceros beetle. 

It is reported that the use of the powdered cake of the fruit of 
the Maravitti tree (Hydnocarpus ivrightiana) checks this coconut 
beetle and is said to be used in parts of Travancore. 

Apart from the manurial value of several oil-cakes applied by 
farmers to growing crops, such as nim {Melia), castor, groundnut, 
some of these.possess some insecticidal value of their own, though 
how far the farmer realizes it is a doubtful point. 

In many interior villages different kinds of vegetable drugs are 
being used in various ways in the belief that they check pests ; 
though many of these are of doubtful value, there are some which 
show promise of efficacy and which are therefore worth trial at the 
hands of scientific men. 

In different parts of the country stored products, especially 
grains, are preserved in bins together with the leaves of nim {Melia) 
or nochi {Yitex 'iiojinda) plants ; the latter I have seen in parts of 
South Arcot and Tanjore and the former is, I hear, used to preserve 
horse-grams, etc., in parts of the Kurnool District. Dor my own 
part I doubt whether these have any insecticidal value in keeping 
away store pests. In some villages along the Mysore uplands, such 
as Kollegal, grains like ragi {Elensine coracana) are stored in 
underground pits and these keep quite free from pests. 

I have recently come to know of a very interesting method of 
preserving stored products in parts of Mysore, which is by keeping a 
small quantity of pure mercury in the same bin, and it is said to be 
very effective. ' 

Speaking of the preservation of stored grains, etc., in general, 
the method in which store-sheds or granaries are built in different 
places appears to be more or less satisfactory. The bigger granaries 
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are often built with stone pavement, higher up the ground level, and 
in most cases are as insect and damp-proof as possible. I have seen 
this to be the case in many milages in the Circars, In the South 
Arcot and the adjacent districts cheap insect-proof seed bins are found 
to be used. These are made of earth or bamboo matting, and 
when properly covered and plastered with cowdung, as is usually the 
case, the seeds or grains remain quite healthy and more or less free 
from vermin (Plate YII). 

Vo Other methods. 

A very cxnious method of driving insect pests has come to my 
Ifuowledge very recently. It seems that the following xnethod is 
adopted in the Adoni Taluk of Bellary District to drive blister 
beetles. One live beetle is caught and smeared with or dipped in a 
xnisture made up of' asafcetida, cow-dung, lemon-juice, etc.,, and is 
then let loose among the companions, and it is believed that all the 
beetles are driven away from the field Avhere this dipped beetle is 
liberated ! This method more or less approaches the modern method, 
of spreading infection with fungi, bacteria, etc., to drive 
insects. 

The use of natural enemies against insect pests is, of course, 
still in its infancy even in many advanced countries ; we, however, 
see such an idea in the practice of letting loose ducks into fields 
infested with swarming caterpillars or grasshoppers. a practice that 
is noted in parts of the . Chingleput;_^Distric:t--; the results appear 
very encouraging. 

The above are some of the various indigenous practices I have 
been able to :note, and it is quite possible' that many others exist 
which have escaped my notice. ‘ Therefore I must admit that this 
paper does .not exhaust all the local practices foimd in different 
parts of the country.' ' 

From an examination .-of the various practices described above, 
one can. hardly doubt that, i'n spite of the fact that many of them 
are empirical and devised on imperfect knDwledge of :the insects-and 
their habits, some at least of the many local methods noted have 
some practical value and must, therefore, form the nuclei from 

4 
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which a good many of our modern scientific methods have to develop. 
This is the case, I believe, in almost every country, especially in 
those where agriculture is the chief occupation of the people. To 
confirm this belief, we often find in old publications references to 
several old ways of dealing with insect pests in western countries. 
There is a humorous household English couplet suggesting a 
prescription to check fleas, which runs thus 

“ When wormwood hath seed, get a liandful of twaine, 

To save against Marcli to make flea retrain ; 

Where chamber is swept and wormwood is strewn 
No flea for his life dare abide to be known.” 

We also read of other commonsense methods adopted in the 
western countries, viz., baits for wire worms in potato fields, poisoned 
baits for caterpillars, etc., etc. 

In every country, therefore, there must have existed such 
beginnings, and all later practices form the result of years of scientific 
study and experience—not only in trying old remedies to test the 
results, but applying them in ways suited to the habits of diflerent 
insects after a thorough study of the life of each insect concerned. 
In India the evolution of the modern scientific methods must and 
can progress only step by step and it will be far from perfect for 
many 3 mars to come. Erom fatalism and faith cure to crude 
measures, and from the latter to intelligent and effective methods, is a 
gradual progress which has to be effected with a sound ground-work 
of agricultural education, so that the future Indian ryot will be able 
to connect intelligently these methods with the habits of difl;erent 
pests and then be in a position to develop or discard the practices of 
past generations. At the present moment—which can be described 
to some extent as a transition period—what many of our farmers 
unfortunately forget is (of course I only refer to the illiterate and 
ignorant majority) this very sequence of events with regard to the 
development of control measures and the main fact that all methods 
suggested by the economic entomologist of modern days have been 
the result of trials with the accumulated experience of past genera¬ 
tions, and that they are devised solely on a commonsense basis with¬ 
out anything superhuman or mysterious underlying them. They 
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are therefore tempted very often to laugh at the entomologist and 
blame him for not finding magical and cure-all panaceas for 
checking all sorts of pests at one stroke. I cannot help adding 
that even among the educated classes—most of whom are not 
farmers—this sort of impression prevails in some places. jN'or 
should the modern entomologist be blind to the fact that in some 
of the crude local practices lurk the germs of many a future 
successful remedy; he too should therefore be very careful in 
condemning any such methods before he gives them his best 
attention. 

I believe, however, that time is not far off when, with the co¬ 
operation of the scientific entomologist with his insight into the life- 
history and habits of insects on one side, and the experienced and 
intelligent Indian cultivator with the local experience of several 
generations on the other, this suspicious way of looking at each other 
will vanish to the satisfaction of both the parties and, at the same 
time, add to the material welfare of the country. The object of this 
paper is to place before you these unconnected points and invite 
remarks on this subject from observers resident in other parts of 
India, and, if possible, to find out the relations between the local 
practices in Madras and in the other provinces. 
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Ka. XXXIV.—AN UKDESCRIBED NATURAL ENEMY OF THE CASTOR 
SEMILOOPER (ACH(EA (OPHIUSA) MEHCERTE, HMP.) 

(JVith a plale,j 

The semiloopor caterpillar of the noctoid moth Aehcra {ophitim} melicerte 
Hmp. is a common and welt kno^vn post of the castor oil plant 

all over India. In many parts cd the country, especially in S. India, 
this caterx^ar is kept in check by an important natnral enemy—a hymenop- 
terons parasite. In certain seasons this parasitic wasp has been foond to 
exeictee a very eflfcctiTe natural control over this pest, as many as sei'enty 
Of eighty per cent, of the caterpillars being found dead in the castor plots. 
The presence of this parasite is easily detected in the ields by the clmrac* 
teristic appearance of its cocoon found attached as a sort of cushion 
underneath the tail end of each victimised cateipillar fsee fig. 3). 

Though this parasitic wasp has bec'n known to entomologists in India for 
some years past, it is curious that it has not been identified or described any* 
vdiere till now. This is, of coui-se, duo to flie fact that very little systematic work 
has been done by any one on the paiasitic hymenopteia,a group of insects of first 
rate importance as natural enemies of various crop pests, astd! especially of the 
forms Itelonging to the family * Braconidoe *. For some time past I have been 
paying some attention to these insects and trying to do some systematic work 
and as far as 1 can make out from available literature, this mscct does not appear 
to have been named or described am-wdu re- There are referenot?8 to it in recent 
works on Indian Entomology* but everywltere without a name of its own, I 
have therefore attempted to publish lli following description of the insect in 
this short iMpor. Though I have been able to cla^y the insect down to its 
sub-family and genus with the aid of the valuabk synoptical taMes of authors 
like Ashmead, l^larshall and SzepBgeti, I was in some doubt as to whether it 
really belonged to the genus * Micioplitis * or to one of the very clo&ely allied 
genera ‘ Di<^coga3ter ‘ Microgaster % or ' Hygroplitis ^ and wanted to get 
my determination conftmed. Mr. H. L. Vieiock of the U. S. A. Department of 
Agriculture, to whom I submitted specimens very kindly examined them and 
confirmed my identification that it belonged to the genua * Microplitis I take 
this opportunity of expressing my thanks to tlus Entomolo^st who is a well 
known authority on the family: 

Family—^Braconidoe. 

Su b-f amily—^Microgasterinse. 

Genus—Microplitis, Fhi^er. 

MicroplUis opMtiste — nov. sp. 

Colour .—General colourshining black clothed with thin silvery pubescence which 
is more pronounced at the sides of the thorax. Head : black ; palja fulvous ; 
face covered with very scanty silveiy pubescenco ; oc*lli brownish,* antenna?: 
scape brown, fiageUum dark mfesoent. TTiwax black; with shining silveiy hairs 
at the sides ; front legs fenuginous excepting the coxa and trochanter which are 
dark ; the tibiae and tarsi of the second pair of legs ferruginous, the other joints 
dark to fnscofeiTOginous; tho hind legs uniformly fuscoferruglnous, the tibial- 
spuTs fulvous, fbre wings: smoky hyaline and irridesc»nt, stigma dark brown, 
a fuscous cloud below the stigma and a very light infumation on the discoidala ; 
hind wings hyaline, very lightly infumated along marginal region. Abdomen i 
for a third of its length at the proximal portion both above and below, of a light 
yellowish vdiite colour, excepting a narrow middorsal Icmgltudinal patch which 
is shining black | the re^ of the abdomen black. 

Oenerai Structural Features. —Head: from above quadrate, almost as broad as 
thorax; face and occiput closely and coarsely punctured t antenme slightly longer 
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than the body, not c>1indrical, slightly impressed; clypeus prominent; eyes 
large, edged with short silvery hairs. Thorax: coarsely and closely punctured 
above j the disc of mesonc3tum with three distinct paraspidal furrows which are 
moi'e or less crenated; along the jfleurse on each side there are two rows of dj^inct 
shining black crenate fovem, one lateroventral row extending from the pro to 
the mesopleum, and the other latero-tranverso from below the t^ulae down¬ 
wards and backwards along the mesoplenia i the space between these two rows 
is in some specimens smooth and shining black ; scutelhim gently grooved ; 
post seutcllura with distinct deep longitudinal ^nations t median segment 
coarsely and deeply reticulate* Wings :—radius very faintly distinct; the 2nd 
cubital small and triangular with the apex of the triangle rounded; 3rd 
cubital faint, nervures hardly reaching of wing- Hind limbs comparatively 
longer, with the femora and tiHse somei^at inciassated ; the tibial spurs very 
short. Abdomen : suteessile, proximal portion somewhat naiTow-; ^gments 
soft and shrunk in dead specimens, so tlrat the boundaitf s of the first few 
segments arc not clearly defined ; in shape, abdomen slightiy impressed dorso^ 
ventrally i smooth and shining j the tubercle on the first segmtmts is seen a® a 
small shining faint projection. In the female, terebra seen a® a very small 
pointed piece at tlie penultimate ventral segruent which iip slightly couica!. 

Length j 3 mm. ; wing exi)anse 7 mm. Cocoon 4 mm* long ; elongate oval, 
more or k'ss ci^r-shaped but with the poles bluntly rounded ; greyish brown, 
strongly felted, not fluted as in the case of many other species of the genua ; the 
adult emerges throu^ one end by cutting off a circular lid. As mentioned above 
the parasite is soHtai'y, oiily one cocoon Ix^ing found attaclied to each eaterpiUar* 

Urn instet is a short, robust wasp, dark in cotour with the jwrtions of the abdo¬ 
men and thorax shining ; the distinct crenate foveas at the plenrse, the small 
triangular 2nd cubital ceU of the wing, and the nitid jeltowish colour of the base 
of the abdorarm are features which easily distinguish this insect. Lefroy makes 
mention of this parasite in his mcniogtaph on the castor semilooper, (Moinoiis of 
the Itopartment of Agriculture VoL II, p. 73) but without any name, and a 
figure of it appears on plat© VII (fig. 7) of the monograph. 

The great majority of the species of Microjplitu recorded till now are 
European and N. American, and none has been recorded from the Indian re^on ; 
but it is not unlikely that more species of tins interesting genus vipill be found in 
differt'Ut parts of India. 

I bcBevc it may not be out of place in this oonnoetton to add a note regarding 
other paiasitic w'asps that have been recorded from India, as having been leared 
out of this‘caterpillar so far. At the time Lefroy wrote his paper apparently 
this was the only parasitic wwsp resred on this caterpillar, following have 
since been found :— 

Paniscus lineatus^ Br,—Ichncuinonid—reared on the castor semilooper at 
Coimbatore by myself. 

Microtoridea lis^nota-t Vtor.*—Ichnoumonid—reared on castor somilooper in 
Mysore by Dr. Cobman. 

Zamesochorus orientalise V^ier.*—ichneumonid—reared on castor semilooper in 
Mj'sore by Di'. Coleman. 

TeirasUchus opiuscse Ckaw.*—Eolophidoe—roared on castor somilooper in 
Jftjieore by Dr. Coleman. 

I am inclined to think that one or tivo of those mi^t be hyperparasites on 
Mtcroplitis espiecially Zatnesochorns ; for, there are records of species of Meso- 
chorus (a closely allied genus) noted as hyperparasites on species of Mi^opHUs 
in Euiwpe and America. This might be verified iu course of time when further 
observations are made of the castor caterpillar and its natural enemies. In page 
8 of Pusa Bulletin 89 on " Second Hundred notes on Indian Insect® ” Mr. Dutt 
has recorded an Ichneumon parasite Edtim ptKcorais Cara., which has been 


* ISec Proceedings of U. S. National Museum. Vol, XLTI. 
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definitely foxmd to be a parasite on 3Ii€ro2^ilis ophtusce and killing as many 

72 per cent, of this b^eficial insect. 

Since the preparation of this description in Janwaty and the subsequent 
eubmiSBion (rf it for publication in this lournal, I have recseartiy seen a paper 
by Lyle on tim e Indian Braconids in the “ Bulletin of Enttmiological Be* 
search ” for September 1921 ; and of the three described from him oae 
* Mi€roi^itte tusimn ’ appears more or le«» to be the same described in this 
paper, but I ha^^ not seen named specimens and so am unable to confirm 
the same. The specimeite seen and described by Lyle are Xortb Indian 
forms sent from Puaa. 


Ezplanaiions of Fiifitree. 

I* Semilooper caterpillar on castor leaf. 

2. Ibe moth of same Achma (Ophhmi} mdi'Cert^, Hamp. 

3. A parasitised caterpillar 'with the cocoon of the parasite attached at the 

tail end. 

4. Cocoon of the parasite. 

5. The parasitic wasp— Mieroplttis oftawsce. Ram—dorsal view. 

6. The same-—side view of thorax to show crenated fovea. 

T. V. RAMAKRISHNA AIYAR, 

ComBAToni:, 28lh February 1^1. Assistant Entomologist. 



6.—AN ENTOMOLOGIST’S CKOP PEST CALENDAR FOR THE 

MADRAS PRESIDENCY. 

(Plate VII.) 

By T. V. Ramakrishna Ayyar, B.A., F.E.S., F.Z.S., Assistant Entomo- 

logist, Madras. 

It must be conceded that in any agricultural tract where sufficient 
experience has been gained of the behaviour of important crop pests over 
a fairly long period time, it might be possible for one to forecast the pro¬ 
bable time of appearance of each pest during the different seasons of 
any normal year. Of course, many an Entomologist can easily recall 
the vagaries of different insects and quote instances of how an expected 
pest often deceives him by not showing itself and how it sometimes causes 
surprise by its sudden and unexpected appearance in another year. 
Apart from these abnormal and exceptional cases it may be found practi¬ 
cable to prepare a crop pest calendar* as a sort of rough forecast more 
or less on the lines of weather predictions. In spite of all the inevitable 
defects which such a calendar is bound to possess, it is believed that it 
might still serve some useful purpose in different ways. To the educated 
farmer, who is anxious to reduce the annual toll levied by insects on 
his crops, a knowledge of the probable time of appearance of important 
insect pests during a year will be a very valuable thing. For, in most 
cases of insect attacks, especially on field crops grown over extensive- 
areas, preventive and precautionary methods go a great way in saving 
the situation. Therefore, it is apparent that such a knowledge will 
serve as a sort of warning to the farmer to be on the look-out for the pests 
and be prepared beforehand to take prompt measures the moment the 
pest makes its appearance or even just before it is expected to appear. 
To the Agricultural Entomologist this knowledge is much more. It gives 
him in addition, a clue to the seasonal habits of the different crop insects, 
their life cycles during the year, and a number of other interesting points 
in the biology of the various insects. It helps the official Entomologist 
of any Province not only to proceed to the different localities at the proper 
time to carry out investigations, but also to organize his campaigns 
against various pests sufficiently early and not be compelled to rush all 


*The preparation of such pest calendars was discussed sometime ago between the 
writer and E. Ballard. Esq., B.A., F.E.S., Government Entomologist, Madras, and the 
author of this paper is indebted to Mr. Ballard for all encouragement in this direction- 

{ 49 ) 
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unprepared when the pest has already appeared and done some appreci¬ 
able mischief. It will also help him to pre-arrange the work of his staff 
which might often be insufficient and not available in time if some sort 
of time-table is not chalked out for them corresponding to the periods of 
appearance of the different crop pests. A calendar of this sort is not 
without its use to outsiders. To an outside Entomoloist who wishes to 
study particular pests of the Province the calendar might indicate to him 
the approximate time of the yeai when he could arrange to visit the 
locality with advantage ; we know of some cases in the past when 
experts have rushed from one corner of the country to another and 
returned disappointed. And as to its utility to an Insect Expert 
coming fresh into the country with absolutely no experience of the 
local conditions, no one, I think, will have any doubts. 

The attempt made in this paper at the preparation of a Calendar 
for South India is entirely bis^d on past experience with, however, no 
pretensions to any completeness or mathematical accuracy. 

It is now fourteen years since work in Agricultural Entomology 
was started in Madras on a scientific basis. As one of the officers engaged 
in this work from its very inception in Madras—in fact, as one engaged 
in Entomological work from the very next year after the first official 
Entomologist was appointed for the Government of India—I have had 
opportunities to gather information and acquire a fair amount of personal 
knowledge of the various agricultural tracts of the province from an 
entomological point of view, apart of course, from suffering the various 
disadvantages incidental to the lot of a pioneer worker on a subject quite 
new to the country. Though ten or fifteen years is nothing compared to 
the long periods necessary to get any thorough experience of entomo¬ 
logical conditions of any tract, I think I may lay claim to some 
experience, however limited, on the subject of insect pests of the 
Province. 

In any agricultural tract all crop pests, at any rate insect pests, may 
be conveniently divided into three groups from the point of view of 
their seasonal occurrence. Under the first group might be included all 
those insects which appear on crops during regular seasons year after 
year causing sometimes less and sometimes serious damage. These 
are generally the major pests of the important staple food and industrial 
crops of different kinds. In* Madras these constitute the important 
insect pests of crops like paddy, sorghum, millets, pulses, cotton, sugar¬ 
cane, gingelly, groundnut, castor, tobacco, mango, etc. 

The second group might be made to include certain insects which 
are generally of minor importance and occasionally found in small 
numbers but which only in certain years become sporadic serious local 
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' pests ; these appear on a variety of cultivated crops. As examples of 
these we have in Madras blister beetles of sorts, surface grasshoppers and 
locusts, surface weevils, climbing cutworms, tussock moths, slug cater¬ 
pillars, etc. 

The third group comprises those insects found all the year round 
without any marked seasonal variations in their appearance. These 
are generally found on perennial crops like palms, fruit trees, vegetables 
and garden shrubs ; some of them also infest stored products and house¬ 
hold materials. Familiar examples of this group are the palm beetles, 
white ants, rice weevil, meal worm moths, silver fish, etc. 

Of these three groups we may leave out of consideration in this 
paper the third group, as the insects under it do not exhibit any striking 
periodical or seasonal variations and as such are outside the pale of a 
regular calendar. Taking the first two groups we may consider the 
periodical activities of the important insects under each heading and 
see what place they occupy in the insect calendar. 

In considering the periodicity of crop pests in any tract one has always 
to remember that the climatic and agricultural conditions of a particular 
area have a great deal to do with the appearance or absence of any pests. 
Unlike some of the other provinces of India we in the South (see map) 
have several distinct agricultural tracts each possessing distinct climatic 
and agricultural practices of its own ; and naturally the crop seasons 
vary a good deal in the different tracts, the same crop having its own 
appropriate time in the year in the different regions. We have the 
West Coast area with its unfailing heavy rains (over 100 inches) chiefly 
during the South-west monsoon season from June to September ; there 
are the Northern Circars including the big deltas which are irrigated by 
the rivers Godavari and Kistna ; next the Carnatic Districts along the 
Coromandel Coast which get the greater part of their rainfall during the 
North-east monsoon season from October to January. Further down, 
we have the four southern districts of Tanjore, Madura, Ramnad and 
Tinuevelly with an average rainfall of not more than 33 inches for the 
tract, and which mostly depend on irrigation facilities for their important 
crops ; and then we have the Deccan and southern tablelands with a 
scanty and capricious rainfall. This being the case one and the same 
insect affecting a particular crop appears in the different areas in differ¬ 
ent seasons. Keeping the above facts in view I have designed two or 
three diagrams wherein I have tried to show at a glance the periodical 
appearance of the important insect pests during any normal 
year. 

To explain the seasonal distribution of the insects of the first group I 
have prepared two diagrams, a circular and tabular one. The former 
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is devoted to show the periodicity of the chief pests of the paddy crop 
alone, this being the most important staple food crop of the province 
and grown over a greater area than others. This diagram (Plate Vll) 
represents nine concentric circles divided off into twelve parts to 
show the months of the year. The idea is to represent the periodical 
occurrence of about ten important paddy insects, which I have 
selected during the months of the year; each insect is allotted 
one of the nine circles and the time of its appearance shaded within 
its orbit. It may be stated at the outset that stray examples of 
almost all the common insects affecting paddy are generally found 
here and there throughout the year, but in every tract there is a 
particular season at which each insect often assumes pest proportions ; 
and it is that particular period or periods of the year that I have 
attempted to indicate in the diagram. ‘ A casual glance at the diagram 
apparently shows that the paddy entomologist in Madras has work 
all through the year, but his busiest time appears to be from Septem¬ 
ber on to February. Just a word or two to supplement the information 
that may be gathered from the diagram itself, may not be out of place 
here. The swarming caterpillar {Spodoptera mauritia) which is allotted 
the outermost circle in diagram No. 1 appears twice in the Northern 
Circars, viz., at the beginning of each crop in June-July and January 
February, and often causes considerable damage to the nurseries. The 
next important tract where it is found is along the West Coast where it 
appears just before the South-west monsoon Rains and is equally des¬ 
tructive in certain years. During abnormal years the pest is reported 
from other tracts beyond the usual season. The paddy stem-borer 
{Schoenobius bipimctifer), No. 2 in diagram, is a regular visitor during 
the autumn and cold weather chiefly in the Northern Circars ; it has, 
however, been very rarely noted to do such wholesale damage as the 
swarming caterpillar. It is occasionally bad during the summer months 
in the Ceded Districts. Within the past three or four years the disease 
called ‘ Yerra tegulu ’ or red disease has been noted in the delta tracts of 
the Godavari and Kistna districts and has been mistaken to be the sole 
work of this insect. Recent investigations have shown that besides the 
stem-borer there are two other agencies at work, viz., a leaf-spot fungus 
and another unknown disease associated with what at present appears 
like an eel worm*, both together doing far more harm than the })addy 
stem-borer insect. The leaf-mining beetle of paddy, popularly known as 
the “ Rice Ilispa ” {Hispa armigera), No. 3, may be taken as the next 
important insect affecting paddy. During the South-west monsoon 

* The eel-worm is being studied by Mr. Ballard, the Covernnicnt Entoniologist,. 
Madras. 
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months the insect is particularly bad in Malabar and South Kanara and 
later on in the irrigated central districts ; and in the Coromandel tracts it 
is found later. In South Kanara the pest is particularly bad and even 
does damage to the summer crop of paddy in February-March. In com¬ 
pany with this beetle is often found the smooth greenish-blue beetle 
{Leptispa pygmcea), No. 4, which does appreciable damage in parts of 
Malabar from August to November. Next I have taken the Rice Bug 
{Leptocorisa varicornis), No. 5, the active paddy grain sucker. Though 
found all over South India periodical reports are received only from the 
West Coast tracts, especially from the villages along the Western Ghats. 
The case worm, Nymphula dejmnctalis, No. 6, is bad in Malabar and 
South Kanara during September to November and in the early summer 
months. The paddy grasshopper, Hieroglyplius banian, No. 7, like the 
rice bug, has a wide distribution in the province but assumes pest pro¬ 
portions only in particular tracts during certain seasons. In the West 
Coast, Tinnevelly and in the Mysore Ghat tracts it appears with the 
South-west monsoons and in the Circars during the later months. 
The Silver-shoot disease, Kodu or Anaihombu, Pachydiplosis oryzce, 
No. 8, is bad in the Northern Circars from August to December 
during certain years. The paddy mealy-bug, the ‘ soorai ’ disease. 
Pseudococcus saccliari, No. 9, is found in the central districts during 
the cold weather. Thrips of paddy, which comes last among the 
paddy insects I have selected, Bagnallia oryzcB, No. 10, and which does 
some damage to very young paddy, is occasionally bad in Malabar, 
Chingleput and Coimbatore, especially when the usual expected 
showers are not received. 

The second diagram, which I have prepared, shows the seasonal 
distribution of the important insect pests of other crops besides paddy 
and is a tabular one. Here I have only taken the most important of the 
numerous insects so far noted and especially those which display striking 
periodical activity. The most important of these insects which give 
trouble almost every year are the hairy caterpillars of dry crops, the castor 
semi-looper, the mango-hopper, caterjiillars and plant lice of tobacco, 
the groundnut leaf-miner, the stem weevil, plant lice and boll worms of 
cotton, the gram caterpillar, the cholam ear-head bug, the gingelly cater¬ 
pillar, the sann-hemp caterpillars and sugarcane borers. The hairy 
caterpillar {Amsacta albistriga) is particularly bad in the central districts. 
South Arcot and parts of the Ceded Districts from June on to October 
and attacks almost all dry and garden crops, such as sorghum, cumbu, 
groundnut, ragi, cotton, etc. The semi-looper [Aclicea janata) is very 
destructive to castor in the Ceded Districts from October to December 
and later on in Salem and Coimbatore. The Mango Hoppers (chiefly 


E 


54 rROOERniNGS of the fourth ENTOl^rOLOGICAL GREETING 

Idiocerus niveosparsus) are often very destructive to blossoms early in 
the year from .Taniiary to March, chiefly in the important mango tracts 
of Salem, Bangalore, Chittur and Vizagapatam. The ‘ Plant Lice’ 
pest on tobacco is an important one from December to April in Guntur, 
Coimbatore, Madura, Rainnad, Tanjore and South Kanara ; the leaf 
caterpillar and stem-borer are often rej^orted from the ‘ Lankas ’ in 
Godavari dining the cold weather. The groundnut leafminer “ Siirul 
pu^lii ” {Stomopteryx nerteria) causes a])preciable damage to the ground 
nut crop, especially when the rain-fed crop is on the ground from Septem¬ 
ber to November in the two Arcots and Trichinopoly. The cotton 
pests are chiefly noted in the Coimbatore and Tinnevelly tracts during 
the cotton season from October to Mav. The ear-head bug of cholam 
{Calocoris ancjustatus) is special to the Coimbatore and Bellary districts 
during June-July and sometimes in the cold weather also. The Slug 
caterpillar (Parasa lepida) which ajjpears on a variety of plants like castor, 
mango, palms, etc., is chiefly noted during the months from October to 
January and in certain years causes serious damage. I do not think any 
special remarks are necessary for the other insects and their distribution 
may be gathered from the diagram itself. 

Coming to the second group of pests which, as I said before, includes 
insects of minor importance occasionally found in small numbers, but 
which appear as sporadic local pests only in certain years, I have added 
another diagram*. Such insects are few in number and during normal 
seasons they are practically of no importance at all. On our knowledge 
and experience of insect pests in South India, about ten insects may be 
!)rought under this head as displaying the remarkable habit of abnor¬ 
mally multiplying and appearing suddenly only in certain years. The 
climbing cut-worm of paddy [Cirpliis alhistvjma) may be taken as a good 
example. During some years when the rainfall is unusually heavy and 
the fields are flooded during the North-east monsoon months on the 
Coromandel Coast, this pest begins to appear and often assumes serious 
proportions during January-February, thousands of caterpillars being 
found cutting down the ripening ear-heads. For three or four years in 
succession from 1912 there was the locust plague in the Ceded districts 
during the months August-November caused by the Deccan grasshopper 
{Colemania sphenarioides) attacking all dry cereals of the tract. Fortu¬ 
nately, for the past two or three years, it has not been reported serious. 
Of the others, the chief are the black hairy caterpillar {Amsacta lactinea) 
on ragi and cholam in Coimbatore and Salem during August-September, 
the Surface weevil {Atactogaster fmithmis) found on young cotton in 
’rinnevelly during November, Blister beetles of sorts {Ly/ta, Epkanta, 
spp.) attacking cirndni, cholam, etc., in October-November, the Hawk 
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moth caterpillar {llerse convolvuli) on green gram in the Circars during the 
cold weather, the green plant bug {Nezara viridida) on cumbu in Tinnevelly 
in November-J3ecember, grasshoppers {Udtantops sp.) on cotton in 
Ramnad in December-Januarv, surface grasshoppers {Aiolopus spp.) on 
cereals in Coimbatore and Ramnad in Angust-September and Tussock 
moth cater 2 )illars {Euprociis, Orgyia, spp.) on red gram and castor 
durmg the cold weather. 

I have thus tried to give an idea, however incomplete, of the periodical 
occurrences of the most important insect pests of South India by dividing 
them into three more or less convenient groujis, and I have attempted 
to convey as much information as jDossible in the diagrams which illus¬ 
trate this jiaper. I believe, as our knowledge and experience increase, 
it might be joossible to amend this calendar in the light of new observa¬ 
tions, and make it far more accurate and comjilete than it is at present. 
Till then I venture to believe that this calendar might serve some useful 
purpose. 

In conclusion, I am of opinion that if such calendars are prejiared for 
the different provinces they will be found not only useful in themselves, 
but, taken as a whole, will give one a fund of information on the distribu¬ 
tion, seasonal variation and food habits of some of the imi^ortant crop- 
pests which are common to all tracts of the Indian Empire. 
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A PEBLIMINAEY INVESTIGATION OF THE 
^‘POLLLT” DISEASE OF PEPPBE IN 
NOETH MALABAE IN 1918 

By t. y. ramakrishna ayyar, 

Assistant Entomologist, 

ASSISTED BY MESSRS. J. A. MULIYIL AND P. ST.JSAINATHAN, 
Assistants to the G-overnment Entomolooist. 

Ever since it was first studied the pepper crop 
in parts of North Malabar has been found to bo 
subject to some damage which is locally called 
Polki " and which has been affecting the proper 
outturn of the crop often considerably. With the 
idea of investigating this disease which had not 
received any serious attention for some long time, 
work was begu.n at the beginning of June 1918 and 
was continued for one whole season at the Tali- 
paramba Farm. The following is the report of the 
work done in this connexion during the pepper 
season 1918-19, As the report only covers the 
work done during one season it has not been 
possible to get at definite results or conclusions. 
This paper merely records an account of the x)reli' 
miliary investigations. 

2, What isPollu .—The term "'Polhi” asapxilied 
to pepper in Malayalam literally means a hollow 
seedless shrunken berry. From the time berries 
appear on the pepper vines on to the period when 
they get thoroughly ripe and are about to be 
harvested (and this period roughly runs from 
August to January), due to one cause or other some 
of the berries in sjiikes or whole or xJortions of the 
spikes do not develop properly. Some of them 
drop down half ripe whde some remain on the 
spikes all through the season and get shrunk and 
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turn dark in colour very early. The immature 
spikes that drop down are not abandoned as use¬ 
less but are all gathered from time to time and 
dried. Finally when the pex)per crop is harY’'ested 
and the whole of it dried, the sound berries are 
separated from the seedless dry berries and to this 
latter lot are added the gatherings of the fallen 
spikes which ha^-e accumulated during the season. 
This latter including the Yvhole lot of undeveloped 
seedless peppoer of the whole season is separated 
and is known as the “ Pollu ” as contrasted with 
healthy pepper. This pepper chaff has certainly 
a market Ynilue but a very low one compared to the 
sound pepper. 

3. Some factors that cause Pollu, —So far as 
obseiwuitions have been made “ Pollu ” appears to 
be undoubtedly due to more than one factor. The 
following appear to be the chief factors in this 
direction :— 

{a) Weather conditions.— changes in 
the weather are found to cause undeveloped spikes 
to drop in numbers. This appears especially to be 
the case during the months of September-October 
-when the seasonal variations in some years are 
Ymry marked. A long spell of fine weather 
followed by heavy showers, Y^agaries of the mon¬ 
soons, strong winds, and in fact, CY^ery marked 
change in the weather appears to affect the groYv- 
ing tender pepper spikes Y^ery appreciably. 

{h) Insect damage, —The grub of a small 
beetle is found boring into the growing berries ; 
the grub eats up the inner contents and the berries 
thus attacked turn dark brown and become 
“ PoUuP Most of these remain on the spikes all 
through the season. 
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(c) other causes .—Besides the above two, 
certain other factors have also been noted to bring 
about the “ Pollu" condition. These are— 

(i) Early in the season, by August-Septem- 
ber, all or many of the berries in some spikes of 
pepper exhibit a x^eculiar spotted appearance, the 
green berries showing characteristic brown spots 
on the surface. In some cases instead of these 
spots, the berries are found split at the distal region 
by the formation of one or two brownish shallow 
grooves on the surface. It appears as though the 
spots later become grooves and cause the splitting 
of the berries. Such spotted and split berries do 
not appear to develop into healthy berries; 
such spikes gradually dry up, many of the berries 
remaining attached to them as chaff. This sort of 
damage has absolutely nothing to do with insect 
attack. This factor contributing to Pollu we may 
call “ the berry split ” or “ Berry spot ” of pepper. 

(ii) Many a time in bad weather whole 
vines with their load of healthy spikes are 
damaged due to the breakage of the standards, or 
the fall of dry branches ; and this also adds a small 
quota towards the “ Pollu ” since many of the 
spikes in the fallen vines are crushed or shed. 

(iii) In the case of the variety of pepper 
called ^’’Udaramkotta" it is found that the deve¬ 
lopment of the berries in the spikes is not at all 
uniform ; some are very small and do not develop 
at all while only a few attain proper maturity. 
All these ill-developed berries are added to the 
Pollu during harvest time. 

(iv) Some of the spikes develop at an early 
stage a uniform pale sickly yellow colour and 
the berries gradually dry up. 
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The above are the different factors noted so far 
which contribute to what is generally known as the 
Pollu disease of pepper. As stated above all these 
shed, and immature spikes of the season are taken 
into consideration at harvest time and reckoned as 
Pollu. 

The following is a short note by Mr. S. R. Yen- 
katakrishna Mudaliyar, one of the Assistants in 
Mycology, who was working on some pepper 
diseases on the farm during the season :— 

' POLLU DISEASE ON PEPPER. 

“ The term ‘ Polla ’ or ‘ Pollai ’ means hollow 
in Malabar and is used in connexion with pepper 
berries when they are hollow. Specimens showing 
typical ‘ Polla ’ can be seen at this part of the year 
to a small extent. A pepper spike showing 
‘ Polla’ klways shows two or three dry hollow dark 
berries (whereas the rest of the berries are green), 
containing the excreta of a grub of an insect which 
is being studied by the Government Entomologist. 
The presence of the Government Entomologist 
at the Taliparamba Farm was availed of in 
this connexion and all cases of so-called ‘ Polla ’ 
specimens were studied. Besides the above disease 
there are three instances in which insect does not 
seem to play any part:— 

“ (1) The spike as a whole falls down even 
while it is green and turns brown and becomes 
hollow. This appears to be connected with sea¬ 
sonal variations. 

“ (2) Spotted berries are seen on a spike. 
The spots begin to appear at the stylar region. 
Some berries turn yellow and become hollow. 























“ (3) Berries there are that show a splitting 
at the stylar region. This symptom is very promi¬ 
nent ill Wynaad-Chenakodi in plot 11-A.” * 

4. Relative importance of these factors and the 
estimate of “ PoUuR —So far as our ohservationB go 
to show, it has been found that the most important 
factor that plays a very good part in causing 
“ PoUu ” is that of “ Seasonal variations.” I have 
seen cases where after a heavy storm in October 
large quantities of shed spikes containing half- 
developed healthy berries have been gathered as 
‘‘ PolluP From the records of the last season’s 
harvest at the Taliparamba Farm just received, it 
is found that the proportion of “ PoUu ” to healthy 
pepper by weight was only 1'48 per cent. Of 
course it may be said that this year was a very 
good and favourable year. All the same it is 
evident that after all “ PoUu'’’ (which also has its 
own money value) is not as serious as it often 
appears or is pictured to be. And the blame for 
this comparatively small percentage of PoUu ” has 
to be divided between the various known causes 
detailed above. From this it can be judged how 
insignificant a part is played by insect agency. 
We are unable to estimate the proportion of insect 
damage to the total “ Polhi ” at more than 6 per cent 
on the whole. It is therefore evident that it is 
incorrect to put down the insect factor as the sole 
cause of “ PoUu ” as is sometimes done. This is also 
clear from the mycological note quoted above. 
Hie investigations carried on during the past sea¬ 
son were solely confined to the factor of insect 
damage and the results of the season’s work in 
that direction are detailed below. 
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5. The Pollu Insect. —The insect contributing its 
share for the “ Pollu ” is a small active flea beetle 
of the family ‘‘Chrysomeliclae.” It has since 
been identified as Lon.gitarsus nigripennis, Mots. 
Though over a dozen species of Longiiarsus 
including this species have been noted from India 
till now, not one of these has ever been recorded as 
a pest. Even the record of the locality of this 
species by the original descriher Motschiilsky is not 
clear ; it is simply recorded as “ from India.” The 
species of this genus are very small in size, never 
more than three millemetres in length, and the 
posterior legs are very stout. This thickeniiig of 
the hind legs helps these creatures to jump long- 
distances ; their saltatorial powers appear to be 
much more developed than flight with wings. 
This species Longitarsiis nigripennis is 2'5 mm. in 
length. The head is small in size and is more or 
less covered over by the prominent prothorax. The 
antennae are comparatively long and the eyes 
prominent. The femora of the last pair of legs 
are extraordinarily stout compared to the small size 
of the insect. The head and thorax are of a pale 
fulvous yellow colour when fresh; in dry specimens 
this appears reddish brown. The elytra are hliiish 
black. The antennae and legs are of a pale 
brownish colour but the swollen hind femora are 
bluish brown. The eyes are dark. 

6. Nature of the damage done hy the insect. —The 
damage done to growing pepper berries by this 
beetle consists in the larva or grub of this insect 
boring into the berries and eating np the inner 
contents, thus causing “ Pollu'' or hollowness. 

The external indication of such an attack on 
the growing pepper Auiie is generally the presence 
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of a gi'oup of two to four darkish berries in a 
spike of pepper, the rest of the spike being healthy 
and green. Infested berries are commonly found 
in groups of two, three or four. An examination 
of one of these blackened berries will disclose a 
short stout pale white grub or evidence of its 
work. Generally only one of these three or four 
berries shows the grub and this is explained 
by the fact that this one grub is responsible for 
the damage to all the three or four berries in 
the group,—the larva feeding on the inner con¬ 
tents of the berries one after the other. Not 
more than four berries are attacked, by one grub 
before it is full fed. At the initial stages of 
infestation one has to examine the spikes more 
carefully to find berries that are just getting 
attacked, since at the beginning the berry that is 
first attacked simply shows a pale sickly yellowish 
surface and a minute hole through which excre¬ 
ment might be seen thrown out ; the characteristic 
dark colour of berries begins to show itself only 
when the grab has finished with one berry and 
has entered the second. In certain cases another 
phenomenon is noted in infested pepper berries, 
and that is the darkening of the whole distal 
portion of a spike. This happens when the grab, 
in tunnelling through one berry to another, en¬ 
croaches on the main stem of the spike and scoops 
out a good portion of it; this damage to the 
stalk at the middle arrests the flow of nutrition 
to the distal portion and the berries beyond this 
spot turn black and do not ripen, although they 
remain attached to the spike almost through¬ 
out the season showing a pale dark colour (see 
plate IT-4). From this last feature alone it may be 
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possible in a w^ay to judge the projDortioii of insect 
caused “ PoUu ” to the total “ Pollu ” of the season. 

7. JDistrlhutton of the Pollu beetle. —Almost all the 
important pepper tracts of North Malabar were 
visited and it is found that the suh-moiitane region 
—the low-lying forest region between the ghats 
and the coast—is the home of the insect. It is not 
very common along the coastal '‘\parambas'’ and it 
is pretty rare up the ghats in the Wyiiaad. The 
beetle is very commoixly found in pepper planta¬ 
tions some miles away^ from the coast, and especi¬ 
ally' in the hill region noted above. The tracts 
similar to the one where the Taliparamha Farm is 
situated and parts of the Kurumbraiiad taluk 
approaching Kuttiy^adi ghat may be taken as 
typical of this tract. 

8. Var ieties of pepper attacJced. —In this respect 
observations were confined only' to the Taliparamha 
Farm and the surrounding villages. Of the three 
varieties of pepper the variety^ called “ Kallu valU ” 
appears to be somewhat resistant to the attack of 
the insect, while the other two “ Balamkotta ” and 
“ Udaranikotta ” are equally^ subject to the attacks of 
the pest. The immunity of the former is probably 
due to the comparative hardness of that variety of 
berry. 

9. Life history and habits of the insect. —Obser¬ 
vations made so far go to show that the eggs are 
laid singly by the parent beetle. Before the eggs 
are laid the parent beetle makes test holes on the 
berries probably to see whether the spot is suitable 
for egg-laying and often the egg is finally laid only 
after a few of these trial holes are made ; such 
holes leave a scar on the growing berry in a few 
cases. Each egg is carefully^ thrust and glued, to 
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in October while the second generation emerges hy 
January. There is lioweTer no clear pjeriod 
between these two, as there is a sort of overlapping 
of the generations during the pepper season from 
July to Febrnaiy. It is believed that the beetle 
aestivates in the adult condition all through the 
summer until the pepper vines flower a nd begin to 
bear berries the following season. A visit to the 
Taliparamba Farm in March 1919 has more or less 
confirmed this view. Beetles were found in fair 
numbers feeding on the pepper loaves. Of course 
further observations are necessary before one can 
assert that there is no third generation during the 
summer, passed, perhaps, in some wild shrub as an 
alternate food plant. 

11. AUernative food plants and natural enemies .— 
Till now no natural enemies of either parasitic or 
predatory habits have been noted on the beetle ; 
nor has any alternate food plant in which the pest 
might breed been noted although bushes bearing 
berries like pepper, such as lantana, etc., were 
examined. Further work has to be done in this 
direction. 

12. Effect of soil and weather comMiions.— '^rom a 
comparison of the different plots in tho same tract 
in the sub-montane region it appears that the beetle 
is found to prefer vines in plots which are shady, 
very moist and with fair facilities for the drainage 
of the soil. The adult beetle always loves very 
shady nooks. As is shown by the habits of the 
pupa in captivity, a good deal of moisture is 
required with drainage ; it does not thrive in a 
miry soil where there is not sufficient drainage. 
Nor can the pupa thrive in soils exposed to the 
Sun. These habits of the insect possibly account 


















for the presence of “Insect Polln” in Blocks I and II 
as compared to Block III of the Taliparamba Farm. 
Very probably this is also the reason for the 
absence or scarcity of the pest in the coastal 
paramha.% where the soils are coniparatiYely dry 
and not so cool and shady as the sub-montane 
tracts. 

13. Some control experiments .—Though the main 
attempts in the preliminary inYestigations were 
directed to the proper detection, identification and 
the study of the life history and habits of the pest, 
a few experiments Ymre tried in the shape of i)re- 
YentiYO measures on the Taliparamba Farm where 
the Assistant Director of Agriculture, YII Circle, 
was kind enough to place a feY" plots at our 
disposal for this purpose. These experiments 
consisted of :— 

(1) F^praying the Yines Yuth arsenical mixtures 
to proYont the beetle feeding on the leaYes or 
laying eggs on the berries or to act as a deterrent. 

(2) Hoeing the soil Yutli the idea that this 
may expose the pujpte in it and kill them. 

(3) Pruning of old shoots, picking of old 
leaYes, dry standards, etc. This is simply as a 
sort of plant sanitation to keep ofliYormin by clean 
cultiYation. 

Application of arsenicals was found rather im¬ 
practicable as it was found difficult to giYe the 
application uniformly to the Yines top to bottom. 
Besides, it was found that in the ordinary propor¬ 
tions used for all plants Paris green injures the 
foliage of pepper to some extent. One noteworthy 
fact howeYer Y^as that in the plots where Paris 
green, Bordeau mixture and Lead arsenate Ymre 
applied there Yms no trace of the “ Pollu beetle 
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infestation. This, I believe, is more due to the 
open and dry condition of these plots compared to 
the others in Blocks Fos. I and II of the farm. The 
spraying experiments were also vitiated by the 
appoearance of a fungus disease (leaf spot) in these 
and adjacent plots. In the light of experience and 
the knowledge latterly gained regarding the life 
history and habits of the insect it ajopears spraying 
is not only impracticable but unnecessary. 

The hceing of the soil around the vines was 
carried on in plots 59 and 61 in May-June. This 
again was done with an imperfect knowledge of the 
habits of the beetle with the idea that the pupj® 
would be in the soil during this period ; but later 
knowledge has shown that the ]3up» are found in 
September and December for the first and second 
generations respectively. However, it was found 
that “ PoUu beetle ” attack was extremely rare in 
these plots also. In this connexion it may be 
interesting to quote the remarks on this subject by 
the Deputy Director and the Assistant Director of 
the circle in their joint report on the work of the 
Taliparamba agricultural station for the year 1918- 
19 during wliich p)eriod these preliminary investi¬ 
gations were carried out :— 

“ The yield obtained (during the season) is the 
highest yet recorded since the station was opened.” 

It is also satisfactory to note “ that Block III 
of the farm has yielded the best,” the block where 
we carried out onr measures and about which the 
Assistant Director had serious apprehensions 
regarding the effect of these on the vines. In the 
same report, on page 4 under “ Disease ” may also 
be found a correct idea of the Pollu disease and the 
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These are— 

(1) A knowdedge of the “Pollu” disease, its 
causes, nature and extent. 

(2) The identification of the “Pollu” flea 
beetle and the working out of the main points in 
its life history and habits. 

As stated in the beginning the investigations 
have still to be carried on and there are some more 
important and interesting points in the life history 
of the insect to bo studied. These include (1) the 
incubation period of the egg, (2) the condition of 
the insect during the off-season (February to 
June), (3) natural enemies of the insect, if any, 
(4) alternate food plants, if any. 


THE POULTEY FLOCK 

By Mr. E. 0. BROADFOOT, n.d.a., c.d.a. (ho.ns.), 
SvmrintendeM, Central Farm. 

Poultry farming does not usually receive much 
attention from ryots but there is no doubt this 
could be undertaken by ryots as a profitable and 
interesting side line to arable farming and the 
following short note is intended to awaken interest 
by showing what has been done on the Central 
Farm in this promising venture 

The poultry flock was started with the inten¬ 
tion of eliminating waste, by turning to account 
all the grains, etc., which fell in and around the 
farm yard and for this purpose a feYv ordinary 
country fowds were procured and allow^ed to roam 
at will over the farm yard. Later, pure broad 
white Leghorn cockerels were introduced and 
from the resulting crosses the majority of tbe 
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The present experiments dealt with in the 
following paper had to be discontinued owing to 
the pressure of other work but it is hoped to be 
able to take them up again at an early date ; in 
the meantime what has been done is of sufficient 
interest to be recorded. 

EXPERIMENTS IN GRASSHOPPER CONTROL BY 
POISONED BAIT IN SOUTH INDIA 

By JOHN A. MULIYIL, B.A., 

Assistant to the Government Entomologist. 

The experiments recorded in this note are but 
a continuation of those started by the Government 
Entomologist in 1914 and they are still being 
pursued under Ms guidance. 

The control of grasshoppers by means of poisoned 
baits has received and continues to receive a great 
deal of attention at the hands of Agricultural and 
Entomological associations in the United States of 
America,^ and a few of the initial experiments 
noted here have been performed in the light of 
those conducted by these associations. 

In the year 1914 poisoned bait was first tried, at 
the Central Farm, Coimbatore, on the hopper Chro- 
togonus saussurei, BoL, with much success (75 to 90 
per cent of the hoppers being killed). These experi¬ 
ments paved the wBiy for the Deccan Grasshox3per 
Campaign of 1914-15. Eeports were received 
about Deccan Grasshopper Colemania spJienarioides^ 
Bol., which for some years had been doing great 
damage to cereal crops in Bellary and Kurnool 


^ Journal of Economic Entomolog3'— 










districts It was decided to try the bait on this. 
Five different sets of experiments were conducted 
with the bait which eoiisistod of rice bran, jaggoiy 
syrup, paris green and limes. The hrst sot was 
tried in a field where Korra,’ Cotton and CholanF 
%verG under cultivation. Within this field a space 
of about one cent was enclosed with cloth supported 
by stakes driven into the ground. A large numbei’ 
of hoppers were collected and put into the enclosed 
arcMi and the bait was thrown broadcast. Leaving 
a wide majgiu for the number of hoppers that 
might have escaped from the enclosure, the number 
of hoppers killed was deplorably poor. It was also 
obser ved that the bait had no special attraction for 
the hopper. They fed on the bait only ineideiitally. 

The second experiment was tried in a noii'Cereal 
plot. A space of about half a cent was enclosed in 
a castor field and a large number of hoppers were 
put within the space. It should be stated here, 
that the hoppers in the enclosure wei e nearly stai*- 
ving as they were in a non-cereal plot; hence they 
readily took to the bait. About 3,000 dead ones 
were picked up but this number is only 20 per cent 
of the total number put in the enclosure and the 
results are therefore not ranch in favour of the bait. 

The third experiment was similar to the first, 
but it was observed that if the bait happened to be 
on the windward side the scent was easily taken 
up by the hoppers, but on the lee-ward side the bait 
was not easily noticed. It was also observed that 
when the choice lay between a particle of bran-mash 
and a fresh Korra plant, the latter was almost in¬ 
variably found more attractive. In this case also 
the number of dead hoppers picked, was only 20 

^ Set.arui italica (Italian millet), - Andropogon sorghum. 
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per cent of the total enclosed within the area 
marked out. 

The bait used in experiment No, 4 had as one 
of its ingredients finely minced cholani leaves. 
It was added on the assumption that it would 
supply the peculiar cholam odour to the bait. 
This mixture, though it had a greener colour than 
the baits used on previous occasions, did not exhibit 
any superiority as far as its attractive powers were 
concerned. Yet another experiment was con¬ 
ducted 0 X 1 tlio same lines with slight modificatiouB, 
with the same results. 

The general results of the foregoing experiments 
can be summed up as follows :— 

The bait had some attraction for the hopper, 
hut it w^as limited in its action for it exerted no 
power beyond a radius of an inch or an inch and a 
half. Given the choice between a cereal plant and 
the bait, the former was invariably preferred. If 
the bait is decidedly an attractive one it is said 
that the hoppers should jostle against one another 
for obtaining possession of the bait. Such a degree 
of strength is claimed for the bait in the United 
States of America. 

That gi-asshoppers do not feed on any bait that is 
cast in the field, is a fact borne out by the results of 
previous experiments. They too exercise a certain 
amount of judgment in the selection of their food 
and they are decidedly partial to some. In the 
majority of cases the choice of food is perhaps 
based upon the agreeableness of the odour emitted 
by the stuff ; and the taking in of it, upon the 
taste thereof. 

The present set of experiments started in August 
1919 had for its end the determination of the relative 
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the formula generally followed. Alterations were 
made now and then but not till each set was given 
at least three trials. 

When preparing the bait the actual quantity of 
each ingredient required is carefully weighed and 
taken. Paris green and bran are first put in a 
bucket and well mixed till the bran assumes a light 
green colour. Jaggery is then taken and dis¬ 
solved in a small quantity of water till the liquid 
is of the consistency of honey. The mixture of 
bran and Paris green is now thrown into this dis¬ 
solved jaggery and the whole thing is well mixed 
up, occasionally adding a little water till the whole 
mass becomes almost semi-solid. To this mass is 
now added the particular fruit or essence which is 
under trial. If it is a fruit, it must be well chopped 
or minced before it is added to the bait. The final 
touch is given by the addition of a handful of com¬ 
mon salt. The bait is now ready for use. 

To come back to the experiments, the first set 
of experiments were conducted in a small plot 
selected for the purpose where Just then the 
hoppers were busy nibbling away leaves of Zinnia 
seedlings and the tender blades of sprouting grass. 
As the plot selected was rather small only lb. of 
the bait was prepared. Lime was a fruit put to 
the test. One and half limes were well minced 
and mixed up with the bait. Four experiments 
were conducted with this bait:— 

(1) The bait was put in small balls all over 
the plot. 

(2) The bait was distributed in small mounds. 

(3) The bait was put in long rows. 

(4) The bait was thrown broadcast all over the 

plot. 
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In experiment No. 3 a distance of 5 feet between 
two adjacent rows was maintained to enable the 
observer to walk through without disturbing 
the hoppers. Of the four modes employed, the last 













experiment cannot always be judged from the 
number of dead ones picked up. If the poison is 
well mixed up in the bait, every, one of the grass¬ 
hoppers that feed on it takes in an amount of 
poison sufficient to kill it. A hopper which takes 
in a lethal dose of poison avoids light, retreats to 
shady nooks and corners and generally takes 
shelter under clods of earth or dry leaves. Very 
often dead hoppers were picked up from such 
places. Under such circumstances it is not always 
possible to get at dead ones. The ever busy ants 
associated with the lazy hoppers even in fables 
put in their appearance and carry away the dead 
ones and often only what escapes their attention 
are picked by the observer. A considerable de¬ 
crease in the number of hoppers in any selected 
place can be taken as an indication of success. 

Yet another series of experiments were conduct¬ 
ed in this plot and this time the fruit tested was 
ripe tomato. The results obtained were very poor. 

On the 9th of September another small plot was 
selected in a different part of the estate. As the 
results of previous experiments were in favour of 
bananas this fruit was given a few more trials. 
Apart from its power of attracting grasshoppers it 
has also other points in its favour—(1) it is pretty 
cheap ; (2) it is almost alw^ays available. On many 
a day the inclemency of the weather interfered 
with the work and fresh bait had to be used often, 
where the old bait w^ould have sufficed. It may 
with advantage be mentioned here that the bait 
will continue to do its work for three or even 
four days. Only if the bait becomes perfectly dry, 
it needs renewal. The results of the experiments 
are given in Table 0, 















Bait thrown broadcast. 

1 

Number found 
feeding or 
near about. 

Number picked 
up dead and 
snatched from 
ants. 

First day 

16 

12 

Second day . 

12 

12 


As these experiments were done soon after those 
recorded in Table C, it cannot be definitely stated 
whether the mortality among the hoppers was 
caused by the bait containing Aniseed oil or 
plantains. Baited or rather poisoned hoppers 
sometimes remain for five or six days even before 














they succumb to the deadly effects of the poisou. 
So there is a likelihood that some of the hoppers 
perished as a result of the previous experiments. 

From the 22nd of September experiments were 
continued in the cotton plots attached to the 
Insectary where a large number of hoppers were 
found feeding on the leaves and tender shoots of 
young Cambodia cotton plants. Here for the first 
time was put to test, Terpinol, an essence with a, 
particularly strong smell. The results of experi¬ 
ments conducted in 1914 with mango juice as one 
of the ingredients of the bait were exceptionally 
good. Terpinol has an odour very much alike to 
that of mangoes. Hence the addition of this parti¬ 
cular essence to the bait. Even at the very start 
the results obtained weire very favourable. From 15 
to 20 drops of the essence was used for every pound 
of the bait. The bait was thrown broadcast and 
the results obtained are given in Table E. 


Tabi,b E. 


Experiment. 

Number of 
hoppers 
attracted. 

Number of dead 
ones picked 
and snatched 
from ants. 

i 

15 

18 

2 .. ■ ... 

27 

22 

3 ... .. . 

20 

6 

4 ... . 

21 

10 

5 . 

17 

5 

6 . 

22 

7 

7 . 

11 

12 


Experiments 5, 6 and 7 were conducted in the 
Botanical Gardens where hoppers were feeding on 
vegetable seedlings. Experiments in the Botanical 
Gardens were continued but instead of Terpinol, 
another essence Oarvene was used. Another 








































witli fruit flies. Permission was obtained for 
taking a few of these fruits to test their power of 
attracting grasshoiDpers when mixed with the bait. 
Three experiments were done and on each occasion 
one Pomelo was added to every three pounds of the 
bait. The results obtained were by far better than 
those obtained with limes or tomatos. One note¬ 
worthy feature of these experiments which needs 
mention is this—that Orthacris ramakrisfmai, Bol., 
and 0. acuticeps, Bol, the wingless grasshoppers 
commonly found here which are closely allied to 
the well-known Deccan Grasshopper Colemania 
sphenarioides, took a great liking to this bait. They 
formed the majority among the dead ones picked 
up. 

With regard to the various species attracted 
almost all common species found here have been 
found amongst the dead ones. But Chrotogonus 
saussurei^ BoL, Aeolopus tamidus, Fabr., A, indicus, 
Bol.^ Atractomorpha crenulata, Fabr, and Catanfops 
indicus, Bol., are those ivhich have a special liking 
for the bait. 

As has been stated at the beginning of this note, 
it is too early to arrive at any definite conclusion. 
But this much can be said that Terpinol when 
mixed with poison bait has a considerable power 
of attracting grasshoppers. It remains to be seen 
whether it will be allowed to hold this position 
permanently. In the course of experiments to be 
carried on in future, some other essence or fruit 
cheaper and stronger than Terpinol may be secured. 
But till then let Terpinol take the lead. 
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The Weevil Fauna of South india 
with Special H.eference to Species of 
Econoniic Importance, 

[Receipedfor publication on 29ih March 1921.'] 


Introduction. 

TIIhE insect family Curculionidtn, in wliicli ate included the numeroub 
X beetles popularly hnown as weevils or snout beetles has not ye 
received sufficient attention from entomologists working in ^u la. o i 
from the systematic and economic points of view this fami y is oni 
of the most important among insects. It is one of the largest o msec 
families including as it does thousands of species distribute a oye 
the world ; in addition there are several members of the famuy whic 
are nests of the first order. As such, the importance o t e ^roup 
apparent not only from a mere scientific or systematic point but from an 

economic aspect also. . . 

It is in view of these facts that I have atteinpte to prepare 

paper, and I hope that this may form a small contribution to a stu y o 

this interesting and important family of insects in South 

As to the previous records of Indian weevils, Dr. G. A. . ars a 
recent volume on “ CuiculionidsB,” published as one of a series in the 
“ Fauna of British, India ” uublications, appears to be the first serious 
attempt at a systematic ; tudy ot Indian weevils. n t 
work deals only with two n three of the sub-divisions of the family 
it cannot be doubted that 1 hat publication, being the rst o ^ ® ’ 

win be extremely valuable to all ^yorkers on this group in n isn 
this paper I have attempted to bring together a list of all species of bou 
Indian weevils I have been able to find recorded or recognized so ar 
In addition, I have also tried to add wherever possible notes with regar 
to the food habits and life-histories of those few species of which any¬ 
thing is known in that direction, the idea being to ina m ^ ^ v . 
possible, useful not onlv to the amateur systematist of the group u 
also to the economic entomologist who might find m this paper som 
information with regard to the injurious weevils of the province 

Though the list has been prepared almost solely on the basis o 
the identified material in the collection of the Agric tura o e^ 










2 


THE WEEVIL FAUNA OF SOUTH INDIA. 

Researcli Institute, CoiinI)atore, I have also included in it other forms 
recorded from South India from collections made by others—chiefly 
Mr. Aiidrewes who has contributed many" Mil formsa few species 
which have beenmoted by Faust_ as South Indian in his papers on Asiatic 
Curculionidje have also been included. Thus it is thought that the list 
might serve as a sort of reference catalogue of the IVeevil Fauna of 
South India with all its necessary imp^erfections. The great bulk of 
the Coimbatore collection of weevils was named by Dr. Gr. A. K. Marshall, 
the well-known English arrthority on this group,and. we are greatly indebt¬ 
ed to this entomologist for the valuable help) he has given. It might be 
added that Dr. Marshall still has some of our unidentified material and 
the Coimbatore collection itself is being siippdoineuted with fresh material 
now and then ; as such, this list does not at all pmetend to be a complete 
one but is only intended to form a sort of preliminary working list 
to st-art with. 


Some general facts regarding weevils. 

- The chief structural feature that distinguishes the members of this 
group of beetles is the modificatiou of the anterior portion of the head==in 
front of the eyes into a shorter or longer p^rolongation called the beak 
or snout; in some species the neck region is also elongated. This 
beak takes various forms as may be seen from figures ; it is generally 
long and well developed and is often curved downwards. It may 
be broad and stout, of medium size or slender and very elongated, and 
sometimes this prolongation of the anterior region is longer than the 
body itself. (Plate I, fig. 1.) Inmost of them the antennae are elbowed 
(Plate VI, fig:. 1 and 2) and rest in a groove along each side of tlio 
snout. The v iriations in the structure and size of the beak and antennae 
form importa it characters in dividing the numerous weevils into sub¬ 
groups, genet; and species. In size weevils vary from those stout built 
forms attaining two or three inches in length to very minute forms. 
Weevils, except in rare cases, have a sombre dull colour; in some of 
these the elytra have scales arranged in different colour patterns. 
Some forms are wingless, while -many are active fliers. With 
regard to the food of weevils they are all vegetable feeders, some living 
on living plants and others on dry seeds, wood, etc. Of those feed¬ 
ing on grovung plants there are species that food on roots, on atom 
and shoots, inside flowers and fruits, and still others on leaves, seeds, 
etc. No parts of plants escape the at^^-^ation of some kind or other of 
weevils. 
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Economic importance of the family. 

As already pointed out above, tbe family is a very important one 
from an economic point of view. To gauge tbe importance of weevils 
under tliis- category it will be just enough to mention two of tbe well- 
known forms that bring about enormous loss to tbe country year after 
year, inz., tbe rice weevil and tbe red weevil of palms. Tbe former 
insect alone is responsible for tbe loss of millions of rupees worth of 
stored grains all over India and Burma. Tbe worst offenders among 
those affecting growing plants appear to be those where tbe grubs do 
mischief as borers into stem, shoot, bud, fruit or root. Tamiliar examples 
in this province are tbe cotton stem weevil, the sweet-potato weevil, 
tbe palm weevil, tbe mango nut weevil, tbe amarantbus weevil, etc. 
Another set of injurious forms are those feeding on tbe foliage in various 
ways such as by mining into leaf tissue or twisting them into character¬ 
istic rolls or knots (Plate Vll), Familiar forms of this kind belong to tbe 
genera Afoderus, Attelabus Engnam'ptiis, Ehyncldtes, Ehynchcenus, Afion, 
etc. Tbe common forms feeding exposed on tbe leaf are tbe species of 
Myllocerus, Efisomus, Astycus, Sympiezomias, XanthocJielus, etc., etc. 
There are a few others which »are found in such situations as, under 
bark, on surface soil feeding on seedlings, in stored fruits, etc., etc. 
Tbe economic importance of weevils has been well realized in America 
and other countries. Tbe mere mention of the Texas cotton boll weevil 
{AntJionomus grandis), tbe American plum curculio (Conotrachelus 
nenufer) or tbe West Indian sugarcane weevil {SphenopJiorus obscurus) 
will be sufficient to estimate tbe importance of this family of insects 
as each one of these forms is said to bring about enormous loss to tbe 
countries concerned. 

Tbe area of distribution of tbe insects in tbe following list 
includes British Madras Presidency and tbe Indian States of Mysore, 
Cochin and Travancore. 

Note.— Of the spacieB listed those recorded by Marshall from South India in his Fauna 
volume aro marked by an asterisk, and with regard to tho locality records in the list the 
names of collectors other than those of tho Madras Government Entomologist and the 
members of his staff are denoted within brackets. In tho case of common forms no special 
citations aro made. 


BLOSYRUS. 

B. asellm, Oliv. Coimbatore, not as common as B. iiuBqualis. 

B. mceqmlis, Bob.* Bollary, South Kanara, South Arcot, Triobi- 
nopoly, Mysore, etc. This species has been noted in small numbers ,on 

B a 
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gingelly {Sesamum indicum), cluster beans {Cyamopsis psoralioides), and 
other dry crops occasionally, but has not been noted as a pest. 

B. incequulis var. spongijer, Boh.* Nilgiris, Palnis, and South Arcot. 
In the latter locality I noted the insect on the brinjal plant {Solatium 
tnelongena). 

B. unisulcatus, M.shlL* Nilgiris (Andrewes coll.). 

CBATOPUS. 

C. adspersus, Wtrh.* Maidive islands (Gardiner coll.). 

TANYMECUS. ■ 

:T. andrewesi^Bst* Nilgiris (Andrewes coll). 

T. alhomarginatus. Gyl.* Polybetta, Coorg. 

T. tetricus, Fst.* Coimbatore, Bellary and Kanara. 

T. parvus, Desbr.* Coimbatore, Pondicherry. 

T. modicus, Mshll.* Samalkot. 

DEKEODUS. 

D. denticolhs, Boh.* Pondicherry, Madras, Koilpatti, Goda- 
veri, Vellore, Bellary and Salem. The prothoracic spine below 
the eyes in some specimens is rather small, and in some they are not so 
very close to the eyes. The insect is found often in numbers, but no 
serious damage has been noted till now. 

D. sparsus, Boh.* Pondicherry, Trivandrum, Ceylon, l\Iysore, 
South Kanara. Noted to do some damage to the foliage of coconut 
trees in the South Kanara District. 

D. vigilans, Mslill.* Coimbatore, Bangalore, Madakasira (Ananta- 
pur.) 

D. mastos, Hbst.* Madras, Ganjam, Bangaloro, Manaparai, Coim¬ 
batore, Koilpatti. lias been noted in small numbers on cotton in Koil¬ 
patti and on Hibiscus cannahinvs in Coimbatore. 

Species of Deieodus arc occasionally found gregariously, on diSerent 
plants such as cotton, Zizyplms, Acacia, etc., but no serious damage 
has been noted so far. 

ASTYCUS. 

A. cJirysocIilorits, 'VVied*. Berham])ur (Atkirrson coll.). 

A. ocuhius, Heller.* Malabar, Coorg and Nilgiris. 

A oculatus var. leiicoUis, Mshll.* Pirmad, Travaiicore (Iinray 

©oil.) 
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A. aurovittatus, Heller.* Coorg, Mj^oro, Wynaad, Nilgiris. Noted 
on teak (Beeson.) 

4- MsldL* Nilgiris (AndTowcs-coll.). 

A. limUatus vai. hampsoni, Mslill.* Nilgiris (Andrevus coll.). 

4. ghhrifrons, Desbr.* Malabar, Nilgiris (Hampson coll.). 

4. femoralis, Fhs.* Mundakayam in Travancore (Imray coll.). 
Species of Astyciis are now and tlien reported to defoliate cultivated 
plants in Upper India, but so far none of tbe species in South. India has 
till now appeared in pest form. 

TYLOPHOLIS. 

T. ballardi, MshlL* Yemimganur (Bcllary). Noted attacking 
stem of Bengal gram (Cicer) plant, not in jrumbers. 

T. ohomta, Mshll.* Vizagapatam. 

SYMPIEZOMIAS. 

iS. prasiniis, Boh.* Malabar and Nilgiris (Andrewes coll.). 

5. prasinus var. mhcostatus Mshll.* Nilgiris" (Andrewes colh). 

<S. praieritus, Mshll.* Nilgiris (Andrewes coll.). 

S. frater, Mshll.* Nilgiris, Coorg, Palur, Yercaud. Found on 
co'fiee bushes m the last locality. 

S. perroteti, Boh.* Pondicherry. (Perrotet coll.) 

S. acutipennis, Boh.* Pondicherry, Malabar, and Nilgiris (Capt. 
Downing coll.). 

S. hispidus, hishll.* Parambikulam, Cochin State. (Gravely coll.) 

liridus, MshU.* NUgiris. (Hampson coll.) 
aS. cre xceous, Fst.* Kanara, Madura, Pondicherry, Bangalore, 
Coimbato e, Nilgiris. Noted on coffee on the Nilgiris, and on mulberry 
in Banga ore in small numbers. 

6’. dec piene, Mshll.* Travancore, Nilgiris. This insect was once 
reported to cause some injury to yoimg cinchona plants in the Kukal 
Orange Yalley, Nilgiris. 

S. svlphiratus, Mshll.* Nilgiris (Andrewes coll.). ^ 

jS. Mshll.* Anamalai (Andrewes coll.) and Palni hills. 

iS. bet'soiii, Mshll. South Malabar (Beeson coll.) j on teak, leaves. 

EPISOMUS. 

E. inonianus, Gu^.* Nilgiris. 

E. urcuatiis, Mshll.* Nilgiris \Hampson coll.). 









6 


The-WEEVIL EATJNA OE SOUTH INDIA, 

E. d-ejeani, Fst.* -Nilgiris “(Andrewes coll.). 

E. irregularis, IMslill.* Malabar. 

E. raucus, Fst.* IrivandTum (Atkiuson coll.), Tricbinopoly (Rebiere 
coll.), Kodaikanal. 

E. nilgirinus, Heller.* Nilgiris, South Arcot. 

E. lacerta, F.* (PI. I, fig. 2.) A species vfidely distributed in the 
plains; found in Coimbatore, Godaveri, Bellary, Salem, Mysore, 
Madura, etc. It is often found doing appreciable damage to field 
beans {Dolichos hbJah) and other pulse crops during the cold weather. 
It has also been recorded as defoliating teak and Dalhergia 
forests near Coimbatore. Noted on (Beeson). For life-history 

notes see p. 328 of Fletcher’s “ Some South In.dian Insects.” 

E. andrewesi, MshlL* Santhanathode (Wynaad), Nilgiris (Andrewes 
coll.). 

E. jr&iaius, MshlL* Peermade (Travancore) (Imray eolL). 

E. ohuncus, MshlL* Trivandrum (Ind. Mus. colL). 

E. fabriciusi, Fst.* Ramnad, kladura, Triciiinopoly. Cuddapah. 

E. arrogans, Boh.* Kanara (Bell colL), Nilgiris (Andrewes coll.). 

PTOCHUS. 

P. Strabo, Mshll.* Nilgiris (Andrewes coll.)! " 

P. imhellis, Mshll.* Hadagalli, Bellary; on pulse crops. 

P. omdum, Fst.* Madura (Somers Smith colL). 

P. concinnus, Mshll.* Coimbatore ; on grass. 

P. la.'psus, MslilL* Gooty (Anantapur) ; I found this species in some 
numbers feeding on young Sorghum leaves. 

P. 'pusio, Mshll.* Yommiganur, Bellary. 

P. naposus, Mshll.* Adoni, Bellary. 

P. nodulosuSjEst* Cuddapah (Rev.Campboll colL), Madura, (Somers 
Smith coll.). 

TRACHYPHLCEOSOMA. 

T. Mshll.* Nilgiris (Andrewes coll,). 

TRACHYODES. 

T. horrescens, Mshll.* Nilgiris (Andrewes coU.). 


CATORYGMA. 
Nilgiij 3 (Andrewes colL), 
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AMPHOEYaMA. 

A. nil^irensis, Msh.lL* Nilgiris (Androwes coll.). 


MYLLOCEEUS. 

M. viridanus, F.* This species has been noted on a variety of field 
crops and trees such as ground-nuts, Seshciniu, jute, teak, etc. Often it 
causes serious injury by defoliating the plants. Noted on guava (Beeson). 

M. ‘poetus, Mshll.* Nilgiris (Andrewes coll). 

M. evasus, Mshll* Palm (South Ai:cot). Found in small numbers 
on groundnut and indigo. 

ilf. delicatulus, Boh.* Nilgiris, Pondicherry, Genji, Madura, Cochin, 
Anamalaiis. 

M. annmalamus, Mshll* Travancore, Anamalai (Andrewes coU.). 
(The last four species appear to be more or less closely allied to M. 
virid-anus from which they difier only in minute details.) 

M. subglaber, Fst.* Madura (Somers Smith coll), 

M, suspiciens, Mshll* South India (Locality ?), 

M. planoculis, Mshll* Nilgiris (Andrewes colli 

Ji. ignavus, Mshll* Nilgiris, Anamalais (Andrewes coll). 

M. consocius, Mshll* Nilgiris (Hampson coll). 

M. pretiosus, Fst.* Malabar. I found this species in some nmnbers 
on the brinjal plant {Sohnwn mdongena) defoliating the younger paints. 

M. simplex, Fst.* Thanelanka (Godavery District). I noted this 
species in the above locality on red gram {Cajanus indicus) during the 
cold weather; but it did not appear to be a pest. 

M. hispidus, Mshll* Nilgiris (Andrewes coll). 

M. Uneatocollis, Boh.* Nilgiris (Andrewes coll.), Pondicherry 
(Perrotet coll.), Madras (Stebbing coll). 

M. Uneatocollis var. divisns, Mshll* Nilgiris (Andrewes coll), 

M. dorsatus, F.* Nilgiris, Bangalore, Madura, North Arcot, Trichi- 
nopoly, Tanjore. The District Forest Officer, North Arcot, sent specimens 
of this insect and reported they were found on Pierocarpus smUalinas. 

M. tenuicornis, Fst.* Nilgiris (Andrewes coll), Madura (Birton 
Wright coll). 

M. conspersus, Mshll* Nilgiris (Andrewes coll). 

3/. crinitus, Mshll* Nilgiris (Andrewes coll.). 

M. gracilis, Mshll* Nilgiris (Andrewes coll). 

M. madurensis, Mshll.* Madura (Barton MYight coll.), Koilpatti. 

M. lenuidavis, Mshll* Nilgiris, Anamalais (Androwes coli,). 
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M. tenuidavis var. inferior, I collected tliis apparently rare 

form from Madakasira in tlic Anantapnr District ; not a pest. Noted 
before from Madura, Bellary and Poiidiclrerry by Somers Smith, de 
Morgan and Maindron respectively. 

M. Jabncvi, Gner.* Noted in different places in the plains: it 
was once noted in some mimbcrs defoliating hahid tree (Acacia arahica) 
in Bezwada, Ivistna District. Bound on Casuarina also. 

M. tudcolhs, MshlL* Palur (South Arcot). On Hibiscus canna- 
hintis leaves. 

M. blandus, Fst.=*= This species was collected by me from Macha- 
varam in the Godaveri delta on rod gram [Caja-mis incUcus) ; found in 
company with M. simplex noted above. 

M. ineptus, MshlL* Anamalais (Andrewes coll.). 

M. sahulosus,'^lda.l\* Madras. Noted by Dir. Stebbing on (7asMan«.a ; 
on guava, Zizyplius, mango (Beeson). 

ild. transmv.rintis, Hbst.* Madras, Bellary. Noted on Zizyphus 
(Beeson). 

M. cardoni, Mshll.* Madras. 

- M. suh(jlatiGus,'Ms\ill* Nilgiris (Andrewes coll.). 

M, impallesccns, Mshll.'*= Nilgiris (Andrewes coll.). 

M. improvidus, Mshll.* , Anamalais (Andrewes coll.). 

M. cunricorms, B.* Pondicherry (Maindron coll.), Tranquabar 
(Dutt coll.). 

M. roscid.us, Mshll.* Nilgiris (Andrewes coll). 

M. subfasciaius, Guer.* A pretty common species found all over 
South India. It has heen noted as defoliating brinjal (Solatium) in 
the plains, potato on the Nilgiris, end apple in Bangalore. 

31. subfasciaius var. (1) miitaoilis* (2) sptircxihis''^ are also found 
in South Indian hills (Andrew'os coll). 

ild. andrewesi, Mshll* Nilgiris and Anamalais (Andrewes coll). 

ild. dentifer, F.* I found this species in good uuiuhers on ripening 
paddy in Shoranur, Malabar District, thonch no appreciable injury to 
the plants was eiddent; it has al.so been found on groimdnut in South 
Arcot. The species appear fairly well distributed throughout South 
India, having been noted iii Mahc, .Madura, Tkanquebar and Ganjam 
also. 

31. discoktr^ Boh.* (PI I, fig. 3.) This is another widely distribut¬ 
ed species. It has been noted on various plants lilie Sorghum, maize, 
sugarcane, ragi (Lleusine), gogu (Hibiscus •'annahinus), and trees such 
as mango, Zizyplms, Acacia, Dalbergia, teak, etc. Often the insect 
causes appreciable damage to the foliage. The grub has been noted 
under roots of maize, cane, etc., feeding on the rootlets. 


j 
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For early stages, see"-“ Secpml 'Hundred Notes on i.’nsects,” {Agri. 
Res. Inst. Pusa Bull. No. 89,- p. 14.) 

M. discolor var. mriegatus, Boh. G-aiijam (lad. Mas. coll.), Nilgiris 
(A-udrewcs coll,), Coimbatore, Madura, etc. 

¥.. IP-pu-stulatvs, Fst.* This species is. represented as different 
varieties all over South India and is found on a niiscellaneons group of 
plants. One variety is maados^is (Plate II). 

Of the numerous species of Myllocerus found in South India, only 
two or three of the miuierous forms so far appear to be fairly common 
and show a tendency to become injurious to various crops. Chief 
among these are M. siibfasciatus, Guer, M. viridanus, F., M. dentifer, 
Boh. and Tf. discolor, Boh. The genus represents typical leaf-eating 
species of the plains. 

HYPERSTYLUS. 

E, hispidulus, Mshll.* Nilgiris (Hampson coll,). 

H. plebim, Mshll.* Nilgiris (Andrewes coll.). 

HETEROPTOCHUS. 

H. pruinosm, Fst. Bellary. 

CRINORRHINUS. 

C. ina^falis, Mshll. (MS.). Somwarpet (Coorg). 

AMBLYRRHINUS. 

A. poricollis, Boh. I mall-sized pale brown beetle; found feed-ag 
on leaves of the count y almond, Temvlmlm caiappa, Pithap-J'atp 
(Godavari District) and on ZizypJms in Bellary District. Noted 
in Coimbatore and Chingleput Districts in small numbers on mam' 

ACANTHOTRACHELUS. 

A. rcntricosiis. Boh. Nilgiris (Andrewes coll.). 

A. griseus, Fst. Bangalore. 

.4. sharpi, Fst. Hampi, Bellary, 

PELTOTRACHELUS. 

B. pubes, Fst. Shovaroys, Parlakimedi (Ganjam). 

P. alhus. Pas. Wandsei (South Ivanara). 
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PLATYTRACHELUS. 

P, smaragd'us, Mslill. Nilgiris (Andrewes coll.). 

CYPHICEEUS. 

C. emarginatus, Fst. Coimbatore. 

O. flavescens, Fst. Madura. 

C. raucus, Fst. Madiua. 

C. nodulosus, Fst. Jlladura, Kanara. 

EUGNATHUS. : - 

E. curvus, Fst. Taliparamba (Malabar District). Noted in small 
numbers on pepper-vine leaves. 

NEOCLEONUS. 

A. saiinio, Hbst. Coimbatore, on Sorghum leaves. 

COSMOGASTER. 

G. lateralis, Gyl. Parlakimedi (Ganjam). 

XANTHOCHELUS. 

X. faunus, Oliv. Ganjam, Bangalore. 

X. suj}ercillosus, Gyll (PI. Ill, fig. 1.) Coimbatore, Taliparamba, 
Ha ;ari, Madura. Tbis weevil is often found defoliating Zizyphus- plants ; 
ha; been noted on cotton and paddy also in small numbers. 

PYCNODACTYLUS. 

P. alhogilcus, Gyll. Tanjore. 

ATACTOGASTER. 

A. finitimus, Fst. (PI. Ill, fig. 2.) This is a common species found in 
different parts of the country. It is well built and has the beak very 
prominent and well developed. In colour it is dark brown to black. 
In habits it appears to be a surface beetle. The weevil is often seen 
in some numbers after a good rain in Ootober-Noyember, infesting 
the cotton fields of the TinnevoUy tract and damaging young cotton 
plants. 

R. suspeclus, Fst. Coimbatoro. 
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TETRAGONO THORAX. 

T. gyllenhali, Fsfc. Gannavaram (Kisfcna). 

'i\ macilentus, Gyll. Penukonda (Anantapur). 

LIXTJS. 

The genus includes cylindrical, well built species \Yith hard elytra 
often covered with ashy or brown bloom. The larvaj are generally stem 

L. cetMofs, Hbst. Coimbatore, South Kanara. 

L, brachyrhinus, Boh. (The amaranthus stem weevil.) _ (PI. IV.) 
This is a very common weevil found doing some appreciable damage 
to the stem of species of both cultivated and wdld Amarantliaceoi \ 
the fleshy grub tunnels through the stem and in many cases kills it. 
The attacked part of the stem shows swellings on the sm'face. The 
adult is found generally at the upper succulent portions of the stem of 
the food plant and is often covered over by a scaly bloom giving it a 
protective colouration. Found all over South India. Once I collected 
numbers of this beetle at light iu Ganjam District in the month of 
April, 

PACHYTYCHIUS. 

P. munyonis, Mshll. (PL III, fig. 3.) Green gram weevil. This is 
also a pretty bad pest breeding in pulses and Seshania^ and causing 
some substantial damage. The grub breeds inside seed capsules and 
makes them empty. Coimbatore and Ceded Districts. 

PARAMECOPS. 

P. farhwsus, Wied. (PI. VI, fig. 1.) This weevil which breeds 
on the Calotropis plant is found very commonly all over the plains 
of Southern India. The colour and the surface bloom of the insect 
resemble exactly the ashy efflorescence of the host plant, and it is 
theroforo often difficult to detect the presence of the insect on the plant 
without a closer examination. The grub is commonly, found inside the 
fruits of this plant. 

CYLAS. 

C. fonnicarius, F. (PI. V.) The sweet-potato weevil. This is the 
well-known sweet-potato pest enjoying a world-wide distribution. 
It is often a serious pest doing considerable damage to sweet-potatoes 
both in the field and in vegetable stores. The weevils of this genus 
are ant-like insects. Some authors briug this genus under the Brenthidae, 
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G. suhmetalhcus, Dcsb. A dark-coloured species often found on 
grass and wild imporueaceous plants in Coimbatore, Tanjore, etc., often 
mistaken for an ant. 


APTON. 

A. amplum, Fst. (PL VI, fig. 2.) A tiny dark sKiuing weevil with 
promiment slender snout found breeding on green gram {Phaseolus) in 
Coimbatore, and on Ammrdmm occidenfale on the AVest Coast. 

A. benignum, Fst. Coimbatore. A smaller form than A. amplum. 

Other species of Apion have also been noted, in different parts of 
the country but none of these has yet been properly identified. Faust 
records about seven more from Kanara and Belgaum. 


APODERUS. 

Includes some of the common leaf-twisting and leaf-rolling weevils. 
The insects are shining well-built ones wnth a prominent and often long 
snout; they are mostly of a shining red colour. The larvae of these 
insects are found inside leaf rolls or knots; these grubs in most cases 
drop to the ground when about to pupate. Some of the species 
often cause substantial injury to the foliage of various important trees. 

A. tronquebaricus, F. (PI. VIII, fig. 1.) This is one of^he common¬ 
est of the Attelabinai in the South Indian plains. It is found breeding 
chiefly on mango in Chittoor, A'elloie, etc., and on Terminalia catappa 
in several places. This and the species of the following genus Attelabus 
haa e the curious habit of rolling up the plant leaves into peculiar knots 
inside which the young ones live (Id. VTI). It is sometimes had on 
the tender foliage of mango. 

A. cygneus, F. (PI. Vlll, hg. 2.) Palnis, Malabar and Sheveroys. 
H.'ho anterior prolongation of the head and prothorax in this species is 
long and very pronounced. It has been touud twisting leaves of a 
species of Bauhinia shrub in Malabar. 

A. echwatus, Gyll. (PI. IX, fig. 1.) Talipaiamha, Walayar 
Forests, and Travancore. The elytra in this species are fringed with 
sharp black spines. The South Indian forms appear rather small and 
of a paler colour than the Burmese or Bengal forms in our collection, 

A. scntdlarh, Gyll. Palnis, Anamalais and Coorg. This is probably 
the species of Apodents which Stehhing refers to as attacking Dalbergia 
in South Coimbatore. 
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A. favotuherosus-, Jek, Bababudin Hill's^ Mysore. A beautiful 
species with yellowish streaks on the elytra which are bright coral red 
in colour. 

A. rdlyinnus, Heller. Bababudin Hills, Mysore. Smaller than the 
preceding species and of a uniform pale red colour. 

A. blmuius, Fst. (PL IX, fig. 2.) Coimbatore. Taliparamba 
(Malabar) ; a smaller species. 

A. picinus, Fst. (Pi. IX, fig. 3.) Mercara (Coorg), Taliparamba 
(Malabar). In Taliparamba I have noted this breeding in numbers 
on tender leaves of a species of Terminalia with A. hlnndus in October. 
Faust records it Irom Kaiiara. It is similar in appearance to A. blandus. 

ATTELABUS. 

The sjmcics have the same leaf-rolling habits as in those of A-podenis. 
Tlie froni femora are swollen and the tibiae provided with a row of teeth. 

A. discohr, Fabr. (PI. IZv, hg. 4.)-'-'Anamalais, IValayar Forests, 
MnloTir. Stebbmg records this species as breeding on Anogeissus latifolia 
in the hills around Coimbatare. This author mords another, a very 
closely allied species breeding on teak in Coimbatore. I found 
A. discolor in numbers on Terminalia panicul-ata in the Walayar Forests 
during Xovember 1919. 

A. ociomaculatus, Jek. (PI. IX, fig. 5.) Anamalais, Paliiis and 
Bailur forests (Coimbatore). The tree attacked by this insect accord¬ 
ing to Stebbing is Grewia tilicejoUa. I n lently noted it on Orewia 
Inrsuta in the Walayar Forests. 

There is no doubt that there are several ' lore species of this group 
of leaf-rolling weevils (AttelabiuGe) that migl r. Oe found in South India, 
especially on the hills, and it will be a very mteresting and useful study 
to find out the host plants of the different species and the extent of injury 
done by them to useful plants. 


RHYXCIIITES. 

/C //aihro.v^ms Desb. (PI. X, fig. 1.) Xilgiris. This i,. a beautiful 
little insect with bright green elytra ; it is very likely to be mistaken 
fur a flea beetle at a ca.snal glance. . 

II. sp. with very shining cterulean blue elytra has been recently 
collected from Taliparamba (Malabar). Another species which is 
uniformly dark in colour is also found in our collection. 
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eugnamptus. 


^ E marginalm, Pas. (Pl:_X, figs. 2 and 3.) Godaveri Malabar, _ 

South Kanaxa, etc. This insect young inango foliage an^^^ 

often causes some damage. {(See Eletcbei s . *S. 7. J., 1- 
notes on the egg-laying and other habits.) 

E. mci^gineJl'US, Est. Madras. 

BALAXIXUS. 

The species of this genus are well known as nut and ^ 

America the axub of the insect boring into nuts and seeds of var . 
kinds The forms are small stout well-built insects with very long an 
slender beak to which are attached the equally long slender antenmu. 

B. c nWum, E. (Pk XI, fig. 1.) Pahiis. 


CIOXUS. 

C Est. (Pl. XI, fig-2). This beetle has been_bred on 

Biqnonia leaves in Coimbatore. The grubs resemble leaf caterpillars 
^-n their habit The pupa is enclosed in a smooth oval cocoon whic 
t Ld to the Bhc:ts of the food plant. The adult beetle 

ZliilnrsTottmit; it has a pale hro^ colour with a « 
round black spot at the junction of the twp elytra at the 

line The life-history of O. Jicr,„Iam. If. is described in a Piisa 
wLoir (Eiit. Ser., II. p. 100. pl. nk). This species diSers from 0. 
Sortutas in being stonter, darker and in the absence of clear soulptu. 
ral patterns on the elyt a. 

EHYXCHA5XUS. 

E {Ovcheaes) .i«™<p7 . r. MsUl. (PI. XI, fig. S.) Goda,«i, Kistna 
and Giintnr (kpietc .ei’s 5. ff. I. /.. p. 334, for a short account) 
A very small weevil with thick hind femora looking in general appearance 
like a flea beetle. The laiva mines into mango leaves and does some 
d.£iBi8»go to trliG tendor 

alcides^ 

A very important genus including several species some of which are 

and Pl. XIII, f* 1.) This is a destr-etwe 
sneiles cansins - considerable damage to species of iertaiM, cluster 
Wal (Cyoumpifs) and indigo in South India. It is espeomlly bad 








THE WEEVIL EATJNA OP SOUTH INDIA 


16 


on Sesbania grandiflora wliicli is cultivated as a standard for betel- 
vines in different tracts. The insect breeds on the plant throughout 
the year. The eggs and larvte are found inside the tender shoots and the 
stems ; the attacked portions of the stems got swollen. The damage 
is^ severe when the infestation is in a nursery. For egg-laying habits 
see my note in the Year Book of the Madras Agricultural Department 
for 1917, p. 97. Found throughout South India. 

A. colhris, Vase. (PL XIII, fig 2.) Coimbatore, Bellary, Coorg *, 
has been noted breeding on pulses {Phaseolus sp.). 

A. jabricii, F. (PI. XTII, fig. 3.) Salem, Bellary, Malabar, Tinne- 
velly. .Found on Sesbania, horse gram, maize, paddy, pulses, etc. 

A. leopardus, 01. (PL XIII, fig. 4.) Malabar, Anamalais. In Malabar 
I noticed the insect breeding on a wild plant. [Trichodesma zeijlanica.) 
This weevil is the cotton shoot borer of Northern India ; in South India 
the species concerned- in that work is another (A. affaber, Boh.) 
A. leopardus has never been noted on cotton anywhere in South India 
till now. I think the figure of this insect (Fig. 261c) in I^efroy’s 
“ Indian Insect Life ” appears not quite correct. 

. A. affaber, Voli. (PL XIV, fig. I.) A very destructive species. 
yTt is bad on gogu {Hibiscus cannabimis) in Coimbatore, the plant stems 
being riddled by numerous grubs of the beetles. It is also often 
noted attacking shoots of Cambodia cotton around Coimbatore. Noted 
on Ficus hengahnsis in Bengal (Beeson). Once I noted this insect 
in small numbers on paddy in Shoranur (Malabar) thongh not as a pest. 

A. pictus. Boh. (PL XIV, fig. 2.) A fairly common species noted 
in Coimbatore, Salem, North Arcot. Eecently this insect has been 
noted to breed in the main stems of Doliclios lahlab and cause some 
damage to the vines. 

A. oberilmri, Pasc. Palni Hills. 

A. vmculosus Heller. Palni Hills, Wynaad (Malabar). 

A. viellitus, Fst. Bababudin Hills ; Mysore. Faust records it from 
Madura. 

A. discrepans, Fst. Palni Hills. 

A. 7wcens, Heller. Nilgiris. 

A. sex-lincaius, Fst. Coimbatore, Malabar. At a glance this is 
likely to be confused with A. pictus. 

A. sexrifalus, Fst. Coimbatore. 

A. nioris, Hell. S. India ; vide Marshall, Bull, Ei'l. Res, XII, p. 1G8. 


LAGENOLOBUS. 
L. pnnciijrons, Fst. Madura. 
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MECHlSTOCEPvUS. 

M. mollis, Fst. Nilgiris. 

M. simplex, Fst. Kanara (Andrewes coll.). 

CRYPTORHYNGHUS. 

O. tnangiferoB, F. (Pi. XIV, fig. 3.) This is the well-known mango 

nut weevil of South India. It has been found iii the important ma n on 
tracts of Bangalore and Chittoor in South India. It is only in cases 
xvlioro sometimes damages the fruit pulp that the injury is 

serious ; in most cases the weevil emerges only from the nuts after the 
fi'uits are used up. It has also been noted in other parts of the world 
such as Hawaii, Philippines, etc. 

DESMIDOPHORUS. 

Two species of this genus have been noted, one from Taliparainba. 
Xorth Malabar, and the other from the Aiiamalais j the former ajipeaxs 
close to D. hebes, F. Neither of these has been definitely identified yet. 

TRIGONOCOLUS, 

T. subfasciatus, Fst. Ananialais. A weevil under this name is 
recorded as a serious pest of Pterocarpus dalbergiodes in the Andamans 
and is called the Andaman Padauk weevil. This is evidently T 
hraclimanoe, Fst. The Anamalai form has been named by Marshall as 
T. fascia,tus Fst. 

PILENOMERUS. 

P. sundevalli. Boh. Sheveroy hills. A small insect, in appearance 
more or less like the rice weevil but with the hind knees distinctly swollen. 

XENOREODERUS. 

X. n. sp. Mshll. I found this insect in Coorg. 

LEUCOSMUS. 

L. infiatus, Fst. Madras. 

PEMPHERES. 

P. afjmis, Fst. (PL XV.) A weevil of some importance often doing 
serious damage to the stem of the cotton ])lant, chiefly to the 
Cambodia variety of cotton grown extensively in several districts of 
South India. The grub of the weevil prodnccs galls on the stem surface 
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due to its tunnelling under tlie bark. (For a sbort summary of its 
life-bistory my paper in tbe Year Book of the. Madras Department of 
Agriculture for 1918 may be consulted.) The Madras Government basi 
recently brought this insect under the scheduled list for the 
application of the newly passed Pest Act. Besides cotton the weevil 
has been noted to bro'^d on other Malvacaj, such as Hibiscus rosasinensis 
and H. es&ulenlus, Sida, AbiUilon, etc. 

A small eurytomid wasp has been noted as a parasite on the grub, 
but not in good numbers. 

ACYTHOPEUS. 

A. ciirulli, Mshll. Cuddapah, Bellary. Found breeding in melons ; 
not found as an important pest so far. 

BABIS. 

B. x-alhum, Fst. Coimbatore, Bellary; found on Acharanthus 
aspera in Coimbatore. Faust records it from Poona and Belgaum. 

B. neelglieriensis, Guer. Nilgiris and Palnis. A pretty species, 
sliining black in colour with yellowish white marks on prothorax and 
elytra. 

B. {Baridius) subcylindricus, Fst. Kauara. 

ATHYSAPUTA. 

A. oryza-, Mshll. In paddy fields, Coimbatore and Kistna Districts, 
Tt is not a pest on paddy as recorded by Marshall (in p. 371 of Bulletin 
of Bnlnmoloyical Besearci, IV) though it is pretty commonly 
noted in the paddy fields. Faust records three othei species from 
Belgaum. Some specimens sliow white and others reddisl yellow bloom 
on the elytra. 


RHINONCUS. 

B. jKUMUiis, Boh. Bellary ; a minute well-built species of a brown 
colour. 

CBUTIIORRHYNCHUS. 

C\ asjH't'ulus, Fst. (PI. XVI, fig. 1.) A small grej*i.sh green weevil 
found lu'ciHling inside red gram blossoms, chiefly in the Northern 
Circnrs. Noted also in Coimbatore and Bellary; often does some 
damage t;i the crop by provoutiug pod formation. Far life-history see 
Fletcher’s 6’.S. Imlian bisvcls, p. 328. Faust’s record is from Belgaum. 

c 
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PROTOCEIIIUS. 

P. coloss^{s, Oliv. (PI. XVl, fig. 2.)'- In Soutli India this largo 
calandrinc weevil lias been found on the Palnis. This is one of the 
liiggest weevils found in South India. 

ENDALISCUS. 

E. sJeatishyi, Kirs, Nandyal (Kurnool), found under bark. 

TADIUS. 

T. sus'piciosus, Fst. Tinnevelly, South Arcot, Malabar. 

ACICKEMIS. 

A. mansuet^i, Fst. Sidapuc (Coorg). 

% 

KHYNCHOPHORUS. 

R. ferrugineus. Oliv. (PI. XVIT.) This insect is the notorious red 
weevil of palnis. It is conimon all over the plains and is found chiefly 
on coconut and date. Considerable-damage is often done by this 
insect in company with the well-knovui Rhinoceros beetle [Oryctes 
rJdmceros), and there is a good deal of literature about it in agi'icultural 
publications. 


CERCIDOCERUS. 

C. hitmoulaius. Boh, (PL XYIII.) I collected this shining black 
weevil from inside the flowers of a common shrub found nrowino' 

_ O O 

profusely along the KoILur-ghat-road in South Kanara in the month 
of September. The peculiar expanded tructure of the antennal club 
appears exactly like the anthers of the flo ver in which it was found, and 
it is very difficult to make it out as an insci t; when inside the flower miless 
at close quarters. Stebbing has noteu this insect under the name 
C. lateralis, Fah. in South Coimbatore on Dalbergia- 'panimlata. 

CALAXDRA. 

C. oryzee, L. (PL XIX.) This minute weevil is another insect of 
very gieat importance as a pest of stored grains all over India and 
Burma. The annual loss caused to the country by this weevil has 
been roughly estimated to go up to several .millions of rupees. It is 
popularly known as the rice weevil. Mr. Noel PattoAs pamphlet on 
“ Rice in Burma ” gives an idea of the enormous amount of loss this 
small insect is capable of causing. 
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C. sU(jmaiic.oll%s, Gyll. A wcovil aliviost similar iii appcai/iince to 
tlic rice weevil and often mistaken for it. '.riiis species lias been found 
in rotting palm filnc and on car-licads of Sonjlium, Coimbatore, Mala¬ 
bar, etc. 

C. linearis, libst. Coimbatore ; found in stored tamarind. 

C. rugostcollis, Hbst. Ganjam, doing damage to sal seedlings. 

C. sliorece, Msbll. Adoni (Knrnool), Waltair (Kemp coll). Kecently 
described bj’’ Marshall in tlm Bulletin of Entomological Research, XI, 
1920, p. 270, plate VII, fig. 4. 

COSMOPOLITES. 

C. sordidm, (PI. XX, fig. 1.) This insect is now and then 

fomid injniious to the stem of growing banana plants; the larva bores 
into the stern. It has been noted so far in Malabar and Northern 
Circars. The species is closely allied to the North Indian form 
(odoiporus). It has recently been noted as a bad pest of banana in 
Australia, Fiji, etc. 

POLYTUS. 

R. sp. I have collected a species very much resembling P. mellor- 
borgii. Boh., a North Indian species, in Samalkota (Godaveri District) 
but I did not note it doing any damage to plantain as is said ro be the 
case with the latter species in Bengal. 

STYNAX. 

5. continentalis, Heller. Nilgiris. 

LOBOTRACHELUS. 

L. as 2 yerulus, Fst. In the Lai Bagh gardens. Bangalore, I found 
this very small insect in enormous numbers on leaves of Hihisem rosasi- 
vensis and Kigelia ptinnaia but did not note any damage done to the 
plants. They are found settled at the back of the leaves gregariously. 

L. troglodytes, Desb. Palui Hills. 

MECYSMODERES. 

M. qx'ciinipcs, Mshll. Malabar. 

ACALLOPISTUS. 

A. viUosus, Boh. Belluiy. 

COSBONCS. 

C. camremis, Fst. Bababudin Hills (Mysore), Nilgiris. 
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CONARTHRUS. 

C. jansoH'i, AVoll. I found tliis small sliiniug blade weevil boring 
into dry baxnboo fencing and frame work in Cocliin. Tliis insect has 
been noted by Stebbing tunnelling into felled and partially dry sal wood 
in Assam. 

C. affinif!, '\\"oll. Ml-. Stebbing records a sjiocies under this name 
from Soiitli Coimbatore boring into bamboo (Dendwcalanus slricAus). 
This is evidently C'. vicinus , Woil. (Beeson). 

MENESINUS. 

M. fiavicornis, ¥st. Coorg, Canara. 

BRACHYTEMNUS. 

B. cephalotes, Fst. Cooxg and Pa lm' s 

The following ai’c a fcAV of the other unidentified species which, 
I thirdc, might be added here because of the interesting habits noted 
in each case. 

Jak-fruit-borer iceeml North Malabar and Mysore uplands; 
this is a small greyish brown w^eevil with a prominent snout. The 
grubs are found riddling the tender jak buds and fruits during the cold 
and early summer months; as a consequence a good percentage of tha 
young fruits drop down. (PI. XX, fig. 2.) Dr. Marshall to whom I 
forwarded this species informs us that it represents a new genus of 
weevils. 

The babul thorn tveevil. This is a very tiny interesting form which 
my brother, Mr. T. V. Subramania Ayyar, of the Mysore Entomological 
Department, discovered breeding inside the tender thorns of a species 
of Acacia (possibly A. leucojjJdoca] in the Mysore uplands. This is one 
example of the curious breeding habits of various weevils. 

Acacia shoot gall weevil. Bangalore ; looks lilce the Bombay species 
found in the same gall, Sfhaclasmus brahnimts, Pas., but probably not 
the same. 

The jak bark weevil. Avery small stout built dirty groj'^ insect with 
prominent and stout snout, as long as a rice weevil but stouter. 
Tho thorax and ehdra are provided with a number of short brush-lLlve 
processes. Prothorax big and corrugated. The gi’ub was found breed¬ 
ing under bark of dead j ak tree at Taliparamba in North Malabar. 

The cardia gall weevil. A minute gr-eyish broAvn species the grub of 
which is found breeding inside fruits of Ammania salicifolia, Coimbatore, 
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A'piov., t^p. A dark s|)coioa wiiJi grcyisli bloom, bi'ccdiug iii porls of 
Imlicjojcra fri/a., Coimbaiore. 

The lahlah viv.e gall v'cecil. 'J’Jiis weevil more or less rescnibb'.s 
species of Dcsiitlthplioras. The, grul)a Lave been found breeding inside 
big galls on t1ie main vines of Dohehee Jahlah in Coinilaifoj’o an<l 
Krislma disfrictis. Tlic galls are as big as one's ilst and arc gcnefa.lly 
found on vines wbich have been on tlie ground for a. pj'cbfy long time. 

I am unable to say whether the galls arc really caused by this beetle 
without further observations. 

Of about 190 species recorded in this paper as being found in ditierent 
parts of South India, over forty forms have been so far noted to be of 
some economic importance. And among the latter, the habits and 
life-histories of some of the A'cry well-known pests have been already 
investigated; a few coloured pilatcs showing the different stages of some 
of these species accompany this paper. 

As already ]X)intcd out at the, very begimung, a good deal yet remains 
to be staulied of this interesting and important groii]) of insects inliabitiiig 
tSouthcm India ; and this paper is just a jneliimnary attempt in gathe.ring 
materials that may be useful for any one attempting to wiite a mono¬ 
graph on the family at a future da.te. 
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Explanation of Plate 11. 

MyllocevK'S maculosas. 

Pigs, 1 and 2 sliO'v the grub, and 
Pig. 3 the hind end of the same ; 

Fig. 4 shows 8 pu^iating grub Inside the pupa! cell; 

Pigs. 5 and 6 arc the front and the back views of the pupa 
Pig. 7 is the adult weevil enlarged, and 
Tig. S is the same, natural size, eating a pigeon pea leaf. 
Outlina figures show the natural sizes. 
























Explanation of Plate IV. 

Jri.v/f,s LracJ-vrrhiniis, BxjHemann. 

■Fig. 1. An afl’octed plant slion-mg the cliaractoristic sw-cHlng ; 
l‘ig'. 2. Hho afToclod stem cntopoii to show the grub inside; 
Fig, 8. Grab ^aiagnifiod); 

Fig, 4. Pnjm (magnified) ; 

Fig, 5. The adnlt bootlo (inagnified'l; 

1 ignres in ontliuo show the iiatmnl sizes. 








Explanation of Plate V. 

Cj^is formicarins. 

Fig. 1. Egg, magnified ten times. 

Fig. 2. Eggs, thrust into potato, twice natural size. 

Fig. 3. Larva. 

Fig. 4. Infocted potato. 

Figs. 5, 6. Pujm. 

Fig. 7. Adult lootio. 

Fig. S. Antenna <'f fomalo beetle (above) and of male (below). 
The lines alongside tbo figures show the natural siz(3s. 





















Explanation of Plate XIL 

Alcules htiho. 

V 1. S'"'; 'ul ojK'ii, allowing og-gs (iogositoii in it ( x Ij). 

Fig. 2. A singio t'gg, nnigiiiliiHl (x;i3';. 

Fig. !!. XeMly-luitoheil larva ( x 30). ► 

Fig. -1. Fnll-g'roivn larva ( x 10). 

Fig. r>. Stem nttackvil hy larva, .showing gull.s. 

Fig. 0. Stem ent oj'on, showing larval workings ( X’1 k). 

Fhg. 7. Pupa, niaguifieJ ( X S). 

Fig. 8. Adult hoctlo ( X li). 

.Fig. 9. Pair ot hcotlos ( x i^). 

Fig. 10. Ik'otlo, side-view ( x 6). 

I'ig. 11. Heolle, dorsal view, body covered with greyish brown bu jni ( x 5). 
Fig. 12. ChaU'idid parasite (xlO). 







Explanation of Plate XV. 

PcM/-/icrcs afjhtis. 

I'lg. 1. T'anl fstunviDg Mvo!la.,cs ..u the stc,„ r.„sc<rbv tbe grub lor 

-iml al^oun og-g Urul just un.b'r tlu'T.urk ■ 

I-i"' 3 If 

* o. J Ilf Wf’fvil grnb X 10, 

Fig. 4. 'J'lio jiupa X- 12. , 

iig. 5 uliir iidiilt >M>ovil, dorsal viow x l-J. 

^ jS* 6. „ X 14, 

Fig. 7. An infosted stom cut opcu to show grubs aud pupro inside. 


g inside. 






Explanation of Plate XVU. 


V ]io n hoY It ,9 f'”)•}- VA! i H eUS, 


1. Eg", magniticd. 

iM", 2. asUidin.acavity oi: palm-sloii 

Vi". S. Young 'aivi>j magnitio.l. 

I' isr. V. Adult 


F'u. 6. Coeooii inside puliu-stcm. 

Vig. 6. rnpii romoved from cocouu. 


t'i" 7. Beetle, waguitiod. 

I'ig. S. Lntorul view of head of uuiK' beetle. 

Fig.-9. 


The lines aloegaide the figures 


of female „ 

show the natural sizes. 












Explanation of Plate XIX. 

Calandra orzce. 

Fig. 1. Eggs laid on and in a wlioat-grain x 8. 

Fig. 3. Larva foodiiig inside a 'vvlioat-grain x 8. 

Fig. 3. Larva removed from grain x 16. 

ig. 4. Pupa in natni'al posltiou inside grain x 8. 

F'ig. 5. Pupa romovod from grain, vculral view x 16. 

Fig. (). Hcctlo. dorsal view X IG. 

F'ig. 7. „ kteral view x 16. 

Pig. S. „ growing into a wheat-grain x 8. 

Fig. 9. ,, iuddo a wheat-grain X 8. 

Tlie lines .alongsitlo the ligurca show tlie natural sizes. 
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■ 1 worked out the life history of all the three species eight vears ago 

but the resiiits were not published as I hoped to di.scover a better remedy 
than spraying, but I have not succeeded so far. In the Punjab there 
appears to be only one time of multiplication but in Mysore there is a 
flush of mango leaves in July or October, of which 1. atkinsoni and 1. 
mveosparsus take advantage and staih reproducing. /. clypealis, which 
breeds mainly on the flower spikes, is of course not affected. As regards 
attracting these insects, I tried coloured lights but found this to be of 
no use. I also tried a resinous extract from mango blossoms whicli 
had the smell of the flowers but did not succeed. The attacks of siiecies 
of Idiocems alternate in predominence. This may be associated with 
the fact that good and bad flowering years of mangoes also freciuently 
alternate. Factors which appear to affect this alternation of attack 
are first the fact that I. clypealis breeds principally on flower sjiikes ; 
secondij^ that the nymphs of the three species differ considerably in their 
power to withstand various temperature and climatic conditions ; thirdly 
r-hat they are attacked by parasites. 

Idiocerus gives very little trouble at Pusa ; attacks of a parasitic 
fungus have been observed which may be a controlling factor. Spray¬ 
ing is an economical possibility if the crop is very valuable as in the 
Ga,se Oi crops situated near very big towns. 

tvith regard to winter spraying the trouble is, a large numlier of 
hoppers may not be on the mango trees at the time. I have noted all 
The three .species on ail sorts of ti’ees and biishes near and far from riisnoo 
trees ano apparently tney do not return uiitjJ the buds are ])nt forth 










37.~LIFE-HISTORY YOTES ON YESPA OINGTA. 

T, V. EAMiREiSE:\^A Ayyae, B.A., F.B.fS.. F.Z.S,, Assisiant Enio^ 
m ologist, Mad ms. 

(Hate 18.) 

Tlie coimriOKest fonn-S of tlie hornet genu.s Vespa iu tlie Plains oj 
I ndia appear to be V. orieafaUs aiad. F. cmda. Bingliam in his Fauna/ 
volume records the l/oi’mer only from North India and with regard to 
■ aincla he says it is eomnion all over India. Lefroy in Ms Indian Insect 
Jnife records that orieMalis is the commonest of the species in India, 
'riiongh this may ])erhaps be the case in North India, quite the reverse 
is the case in Sonthern India. In fact, F. orientalis is extremely rare 
■and I think 1 may not be m’ong even when I state that the dis¬ 
tribution of orientalis does not extend sontliwards fmther than Central 
India. 1 had recently an opportimity of looking at the In,sect collec¬ 
tions at Pusa and view vras confirmed in that I found not a single 
.'peeimen of F. orienfalis from. Soutiiern India and of F. cincta I found 
only very few Jrom North. India. Apparenth^ F. orienlalis is the com¬ 
monest srrecies in .Noi;tlicj.'n India and F. cincta the commonest in Southern 
India, with the dilference that while cincta goes further North, orientalis 
lurs not. so far a.s I know, been recorded from South India. 

ifhough the general characters of these liornets are pretty well known 
as. social wasps building their paper nests generally on forest trees and 
l>eing ))]'ed{ito].'y in their food ]i,abits, as noted by Cunningham, Gravely, 
Dover, etc,, s'ery little is on record I'egarding their earty stages. This 
is probalily due to the fact tliat tlie.se creatures are dangej.'ous to meddle 
with because of their ferocious stinging habits wh-en disturbed. The 
writer bad,some opportunity of stud wing a jittle about the devclonmeiital 
<i'ages m a colonv of b, cincbx and tlte follouing are some of the neces- 
sari'y iinperiect notes oifi the same. 

Fac.[. nest is ma.de up of a number cd circular combs attached one 
;'ver the other .fike inverted umbrellas and each of these circular combs 
contains nu>i!erous hevayonal cells inliabited bv the different stages of 
tH.e inject. 

Ail the o'.ufferent .stages of the wasr; are found at the same tijue in 
every roh-ny---..ry .c.w-’fie. piups.e , cfiults. The eggs are generally 
wid i.n se /'f. cells vsiiic-'i st the Icitest cells built. 

s 2 




262 


rSOCEEDil-rGS OF THE EIETB 3-;KaT*M0I,00 5CAi, 



The egg is Muisli-vrliite and isiiiootli and. attached to the cell wait 
by its prosimal uarrov; end ; it measures 3-u mro. in iengtli. 
the time the egg hatches a fresh ci-rcle or two ot ne3\- cells surroitiid 
this cell and the newiy-liatclied larvae thn.s come to occupv the row of 
cells next to the newly-added cells in which fresh eggs are laid. Tlie 
just-hatched laiwa measures 4 imii. in length and is pale white in colour,. 
The head is more or less rounded and marked off from the bode bv a 
constriction between, the body is somewhat flattened and the tail end 
is attached to the cell wall. A young grub of six days' growth is .12 mm,, 
long and is comparatively broader. The whole bodv lias a sordid 
yellowish-whire colour except the mandibles which are brownish. The 


tail end is still attached to tire cell wall and the bode segments are 
wrinkled at the abdominal region. The segments shorv a tendenev to- 
project laterally. A grub of 20 ui.m. is flattened further and sligiitlv 
curved. The abdominal region shows tubercular projections lateraib.- 
and the tail end is forked. A full grown grub before pTi]iation measures 
30 to 32 mm. in leiigth and 10 mm. in breadtli. The general colour is 
yellowish-white, the head light brown, the mandibles dark brown, and 
the spiracles light broMm. The row of fleshy tubercle.^; on each side 
along the latero-veiitra] line of the abdomen is clear and six of tiie.ui 


are distinct on each. side. The median dorsal region of each of the 
abdominal segments is also slightiv raised. Tiie tail |)rojections art 
still retained. Body is smooth and flesliy, 1 have noticed that the 
full-grown grabs have the peculiar habit of producing a sort of rust¬ 
ling noise after regular intervals. IThen disticrbed the full-grown grub' 
often exhibit the liabit of capping their cells. One cap-|ied cell udncii 
I opened at 8 a.m. was found recairped by 9-30. 
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(Plates 19A2.) 

The following foiTii a few of tte observations and records made by 
irfee miter on some fioiitb Indian insects during tire past two years and 
rliis jtaper is intended to form a sort of suppleiiieiit to tlie paper on 
■■ sliort notes ori new and known insects from South India ” submitted to 
the Fcmrth Entomological Meeting in 1921. 

Eijmenoptera. Some special attention having^ been devoted to the 
study of the bionomics and systematic study of Parasitic Hymenoptera, 
especially those having some economic impoidanoe, a considerable 
amount of material has been gathered and obseiwations made. The 
following are some of the important parasites worth notice among those 
noted till now. On the cholam stem-boring Pyralid caterpillars, the 
following three insects have been noted, so far ;—(a) Xmithopim/pla 
imrsei, Oameron (Ichneumonidse). This is fairly common and is respon¬ 
sible in checking species like GMlo simplex effectively in certain seasons. 
Anion,g Braconids on the Pjwalid Glyptom.orpJta deesae. Cam. (Plate 19), 
and IpMav.lax spilocephahis, Cam., are the chief in South India. 
The former is easily mistaken for GlyptcrnorpJui nicexillei, Bingham, 
figured in Lefroy’s Indian Insect Lije, p. 178, although it differs 
fixnn iiicevillei in being bigger and in the absence of the black colour 
on the head and at the tip of the abdomen. G. niceviUei is also common 
in South India but does not appear to be so common as deesae, at any 
rate in enoJam fields. I have noticed niceviUei in paddy and cane fields 
in Malabar and South Eanara. I. spilocepJialus is a stouter-huilt insect 
and is not so common as deesae in cliolam fields. 

(&) Glijptoinorjiha srneenus, Cam. This Braconid confines its attacks 
chiefly to Buprestid grubs. It has been noted on species of Sphenoptera 
on stems of groundnut, red gram, and other pulses in different parts of 
South India. The parasite figured in plate XX in Lefroy’s Indian Insect 
Lije is undoubtedly a Glypfomorpha and most likely srneenus itself. 

(c) Philomaeroplma basinmcula, Cam., (Plate 20). This interest¬ 
ing little Bre*,cc>]iiid confines it,s attacks to the Danaine butterflies 
such a.s Euploea, Danais, etc., and is got in numbers very often. It 
appears to be the same as ClielcnogasPra, Ash., and is easily liable to be 
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ruistaken for a species of Glielorms. Tlie previous record of tltis insect' 
is from Ceylon, (iSee 8'pol. Zei/I.. Ilf. page 87 ; 1905). 

Troporhogas maciilvpennis, Cam. (?) This fairly large but delicately 
built Braconid was reared from the pupa of Daplmis nerii. In all sixty- 
eight specimens of this parasite emerged from a single caterpillar, about 
half the number being males ; the caterpillar was turned into a .spongy 
cylinder covered with iiiuneron.s holes. The male ])arasite has the 
Joints of its maxillary palpi extraordinarily swollen. (See. Plate 21). 

Microplitis eusirus, Lvle. On iiage 31 of the rey)ort of the last Ento¬ 
mological meeting I hau’e figured and noted this insect. i\[r. L^de ha-^ 
recently’ described it as M.. eusinif; in a recent issue of the Bulletin oi 
Entomological Eesearch,. 1921. 

Sculellista cya.iH%i, Mots. (Plate 22). This small stout built Chal- 
cidid is an extremely efficient checlr oii the multiplication of diherent 
species of Lecanium in South Indig. I have noted thi.s in my Bulletin on 
South Indian Coccidae {Pvsa Bulletin No. 57, p. 32) when referring to 
L. nigrum. I have recently reared it in numbers from L. oleae. B. The 
fjggs of the Coccid are devoured in numbers by’ the para,sit.ic grub. 
Almost everv cotton season this ]iara,site does a considerable amount of 
beneficial work in checking L. nigrum, ivhich is often a bad pest of cotton 
plants in Coimbatore. Some points in the life-history' of this iiara.site 
have also been noted. The pupa takes 10 day's to emerge as an adult. 

The teak gall insect (Cvnipid ?), In July.’ 1921 while touring in the- 
Tinaeveliy hills I noticed numerons teak trees in some of the reserved’ 
forests showing numerous galls on the branches, and in some ca.ses 
single trees shoived nnmerous galls on the branches. These galls varieci’ 
from the size of a small lemon to that of a tennis ball. Some of the 
trees showed no foliage and had numerous galls. It appeared to me 
that the trees were being injured to some extent by^ this gall formation. 
Though these structures are hard to the touch, on cutting open they' 
show a spongy cellular structure ; in some fresh ones I noticed small 
whitish grubs which are. so far as I could make out. Hjunenopteroiis 
grubs. I tried to rear them but failed. I think they" are jierira^is 
Cynipids. I am trydng to get some more galls and rear out the insects. 
F,rom an economic point of view I think these galls are worth investi¬ 
gation since a considerable area of teak in the Tinne\'elly hills show 
this abnormal gall formation (Plate 22). 

Coleoptera. Gantharis setace.a. This Blister Beetle '.vas found in 
numbers attacking cow peas and red gram in a hill area in the upland* 
of Godavari in the month of September. The pods of covi pea were 
literally devoured in niimhers by these beetles. I do not think this- 
species has been noted as a pest till now. 
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OlenexamjMis bilobus. This iongieom beetle was observed br roe 
recently as a serious pest of mulberry plants in the Godavari District, 
Of course they ryere not found in. a regular mulberry-groydng garden, 
they were o.uly found on stray trees. But the attack was veiy bad. 
Several grubs, pupae and adults were collected from each of the stems, 
and the latter ivere found dried up. This is, I believe, the first record 
of this insect on mulberry. 

The yam Galenwid (Ghysomelidj. While touring in the Clodavan 
delta in September 1,921 I noticed yam plants {Elephant-foot yam) witk 
their leaves eaten and in some cases the plants and leaf stalkvS routing. 
On closer examination it was found to be the work of the larvae and 
adults of a Chysomelid beetle. The grubs are darlc and smooth and 
a,re found in numbers feeding gregariously on the foliage and often 
earing into the succulent leaf stalks. The adrJt beetle, wdiich is reddisii 
brown witii black markings, is about 8 mm. lon.g and very active, it 
eats holes in the foliage. I believe this insect to be a new pest and 
not noted before anywhere as far as I am arvare. The insect was found 
in gardens of the Amalapur Taluq in the Godavari delta tract. Speci¬ 
mens were sent to Pusa for identification but it was only made out as 
a Galerucid and not named, 

Epistidia fidchemui, (luer. The fleshy stout built grub of tlds 
Cassicliue leaf-beetle was found i.u numbers on a wiki shrub on the 
Courfallum hills in Tiniievelly. The adult beetle is easily reared. The 
beetle has a light yeiloivish-brown colour with numerous patches of 
metallic blue on the elytra. The grubs behave more or less in the same 
way as those of the common tortoise beetle, Asjndomor-pha milians. 

Lepidoptera. Ophideres spj). Moths of this Noctuid genus were 
noted to do very serious damage to ripening oranges in the uplands of 
the Godavari and Kistna Districts in August-September 1921. The 
s]iecies chiefly concerned was 0. fullonica. The moths fly at night, 
puncture the fruits and snek up the juice. The fruits as a result rot 
and gTadually drop dowm. In some gardens I noticed that in the case 
of valuable paying fruits each fruit is protected by a small bamboo 
wicker pouch to keep away the moths, each jjouch costing less than a 
pice. Even this last season there were reports about this pest. 

I Catefhia inquiela. The caterpillars of this Noctuid moth were 
found in some numbers on the sweet potato crop grown on the Central: 
Farm, Coimbatore, in 1921. Though I have noted spray specimens of 
this insect on this crop as early as 1906 in Koilpatti, I have not noted 
it as a really injurious insect till recently. 

Hippotion celerio was recently noted in nrrmbers on grape-vine foliag.5 
in some of the household gardens in Coimbatore, defoliating t.he vinea.. 
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QlyfJiodes laticosicdis. Thousands of the c^.tel■pilla^s of this Pyralid 
iiioth were noted on a forest tree in Malabar. The caterpillars are leaf- 
tollers and often found gregariously. In general ap»pearance the moth 
i-esernbles Glypliodes indica, although bigger and coloured somewhat 
diflerently. It was found as a bad pest. The caterpillars are very 
active and behave like the cotton leaf-roller (Sylepta), wriggling inside 
the leaf-roll and often dropping down. 

Meridarchis scyrodes. The fruits of the ber tree {Zizyphus jujiiba) 
are very badly infested by the pink oateipillar of this in Coimbatore. 
Sometimes more than one caterpillar is found inside one fruit and often 
the caterpillar is found in company with the larvae of Carpomyia vcsu- 
viana. Both these boring larvae are also found parasitized each by a 
Braconid, the caterpillar by a. Microbraeon '? and the Trypetid by 
Opius fletcheri. More than forty per cent, of this wild grown fruit 
■brought to the market is found damaged by these two boring larvae. 

Pkasstis 'inalabaricus. Recently this Hepialid moth was noted as a 
pest in the Dhony valley in . Malabar, The stout long fleshy caterpillar 
was found boring into the stem of young melaina {Gmelina arborea) trees, 
■li'ery soft-wooded trees which are being grown by the horest Department 
on an experimental area. In the nurserie,s where these plants were 
gro'wn the pest was found doing serious damage. The caterpillar' con- 
nionly bores down into the stern below the soil level but shows its pres¬ 
ence by the heap of wood-dust at the bore eritr'ance.' Occasionally 
it is found at the junction of two low branches. I noted the same 
insect on the Nilgiris four yeairs ago on a species of Gassia but was not 
then sure what the insect was. Though I collected several pupae I 
was not able to rear out the moth. 

Diptera. Pongamia gall-fiy. This insect, rvhioh I have referred to 
In p. 37 of the Report of the Fourth Entomological Sleeting, has now been 
identified by Prof. Felt of bferv York as Asphondylia pongamiae (vide 
Ptisa Memoir, Vol. VII, p. 24). Other gall-flies submitted bj?- rne and 
named by Prof, Felt in the same publication are (1) Gamptomyia ricini, 
rea.red on dry castor stems, Coimbatore. March 1920, and (2) Gecidomyia 
miocarpi, reared from rotting Jak fruit, Kotipalli, Godavari District, 
January 1918. 

Rhyncfioki. Ooptosoma ostensum, Dist, This small Pentatomid 
(see rny ref., vide Report of Third Meeting, p. 325) has been found for 
the past two years to be a very bad pest of Butea frondosa in Coimbatore. 
A few trees in the College compound are literally covered with millions 
31 this bug and their nymphs every year in March-Aprii. Attacked 
leaves turn brown and gradually drop till at last by about middle of 
March almost all leaves appear dry and sickly. They are generally 
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''‘/und on tlie back of the leaves. Tlie nymplis are more or less like 
those of C. crihraria but tlie eggs appear flifiereiit especially in being 
grooved on tbe surface. 

Antedia cruciaia. This Pentatomid, \yliicli is noted often on coffee 
in the Hills, was recentlj;' found doing some damage to garden jasmines 
grorvn by flower dealers near Coimbatore. The bugs are found on the 
young shoots and flower buds, puncturing them and sucking the juice. 
This was first noted in April 1921. 

Jurtma indica, Dali. I noted this Pentatomid bug attacking pome¬ 
granate fruits in a fruit garden in Panayam, Kurnul District, in October 
1931. The insect when casuallv observed is easilv mistaken for Nezara 

t/ w/ 

vmdida which it very closely resembles (See Distant, Fauna, Yolume I, 
ti. 234, fig. 141). It has, however, got pronotal margins and the feelers 
violaceous and on the scutellum there are two blue-black spots. The 
jiiseet \YiiH found in some numbers puncturing the ripening fruits. This 
ajjpears to be the first record of the insect from South India. 

Htthjomorplia ficus. This bug was also noted in the same situation 
as above on pomegranate puncturing tender and rijjening fruits. 

Bredenbaclmis delineaPus, Dist. This small Tingidid bug is commonly 
i ound in colonies on the leaves of Gordia myxa, a common garden plant 
In Coimbatore. All stages are found together. Very young nymphs 
have a pinkish-brown colour with the legs, feelers, and spines shining 
white. For figure see page 120, Distant’s Fauna, Vol. V on Ehynchota. 
Chis bug and the Psyllid peculiar to Oordia plants in Coimbatore, Eu- 
pJialerus citri, K., often cause some appreciable damage to these plants 
almost every year. 

Ricania bicolorata. In a short paper on some Swarming Fulgorid 
bugs which I read before the Third Entomological Meeting in 1919 I 
ha ve made reference to this Fulgorid bug as being found in riumbers 
ill almost every plant on the lov/er slopes of the Nilgiris during the eaiTv 
summer months. I have had one or two opportunities of visiting the 
ti.’act afterwards in February and March and was able to note the earlier 
stages of the insect. During the months February-April I rvas told 
that almost all the trees along the Milgiris Slope between 1,500 and 
'>,(‘00 feet are found covered with the larvae of this bug. The plants 
that suffer most are coffee, jak, and Citrus. On young coffee plants 
which are just putting out their fresh shoots and are about to bloom this 
msect is found to do some appreciable injury. The whole foliage is 
covered with colonies of these nymphs and the damage to the plants 
consists in the juice being sucked and the whole plant surface covered 
with a sticky juice, attracting fungi and other insects. The effect is 
exactly as in the case of the effect of rnangohopper attack or damage 
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b}’ scale insects like Piilvina/na psidn. Tlie j’oniig ones are creatnres 
with a curious appearance : the anal processes and tufts especially are 
very elaborate and provided with long waxy filaments. At a distance 
the leaf surface containing the young larvae appear to be covered over 
by pieces of cotton wool sticking out in the air. I have not so far seen 
anything about the bionomics of this insect, on record. I believe, it 
may be put down as a minor ]-»est of coffee on the Kilgiris. 

Coccidae. iNimierous Ooccids have been noted diudiig the past ttvo 
years and I am contributing a separate paper noting the recent records 
from South India in another paper this }"ear, 

WMte-fl/ies. In Soutliern India so far, I have come acj-osrs tlie follow¬ 
ing important finds of on plants of economic iiujjortance :_ 

(1) On castor, 'riiis is v'ell-knorcn and common and recpiires in;; 

comaient. 

(2) On Citrus. This is probably Aleurocanllius sjoiniferus noted 

from ISlorth India. Though not so common, it is found heir; 
in South India. On a plant called Hiptage. madaMdata a similai. 
spiny black speciers is found. The puparia are bluish-black, 
witli white-fluff at the edges and the adult is pink udtli 
bluish opaque wings. 

(3) On P/igllanthus dischichus. A pretty garden plant grown a.s 

an ornamental garden tree and for its fruits. On this plant 
I found a species of white-fly as a very bad pest in the Bota¬ 
nical garden, Coimbatore. The adults are light yellowisli' 
in colour. Only the back of the leaves is infested. The 
early nvuiphal stages have a bluish-rvhite fluff. The eggs 
are laid in incomplete circles and ovals and attached to the' 
leaf by their long axis. Young shoots of the infested plant 
present a very sickly appearance. 

(4) On jiomegranafe. This plant is also often subject to the attacks 

of a white-fly. The adults are similar in appearance to the- 
one on US'plant noted above. Noted at Coimba¬ 

tore. 

(5) On jasmine. On garden jasmine a species of white-fly is found . 

Tlie nymphal cases are smooth and light yellow in eoloin, - 
and found by tlie Imudred on the backs of infested leaves. 
Noted at Coimbatore and Bangalore. 

(6) On E'ugenia jambolmia, probably Diedearodes aurantii, in parC- 

of Mysore. I have made mention of this and the one on 
Bassia also in the Pefort of the Third- Eniomohgierd Meeting. 
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(7) 0'// su(j’arcane. AJeyrocIes, boyi-odensig and KeomaskeVAa mrgi 
are fairly well known. Tliib group Aleyrodidse oft’ei-S' a vei}' 
interesting and unexplored field for investigation and as 
some of tliem are of economic importance tliis study miglit 
prove advantageous in various ways. 

Chernies sp. (Apkididee). A species of Cherm.es, probably tlie first 
record of this Aphid in South India, was noted by me doing some serious 
damage to Pine trees in the Pasteur Institute at Coonoor in May 1922. 
.1 took the insects to be a species of nieah’ bug, Pseudococcus, but on 
sending them for identification I understand from Mr. E. E. Green 
that the in.sect is a species of Cliermes (Aphid) and not a C'occid. The 
oihy reference I have found to specie.s of Chernies in India is in Indimi. 
Mnseur/i Notes, Vol. Ill, p. 54 (5), p. 96 (2) ; Chernies ahieiis, L., on spruce 
fir from IT.-W. Himalayas. The insect in Coonoor was doing some 
damage to the trees and some fungus was also found in company rvith 
tliis insect. Spraying was tried to check the disease. 

Phyllochoreia ramahrishnae, Bol. (Acrididse). On page 31? of the 
Report of the Fourth Entomological Meeting I have referred to a new 
FhyUochoreia and stated that it might be a nev' species. It has recently 
been found that this form (fig. 2 in the above reference) is the female 
of the one referred to (figure, plate 175) in the Itepor! of the Third 
Entomological Meeting as P. ramakrishnai, Bol. The sexual difference is 
ap]>arently very striking and one is liable to mistake the two for two 
different species. 

Thysanopiera. Out of the material I collected and submitted tc 
Mr. Bagnall in 1919 the foilowiiig forms have since been described by 
him in the Annals and. Magazine of Natural History for 1921.. in addition 
to those previously described. 

Bolichothrips varvpes, on a wild plant, Malabar. 

Phi/sothrips minor. Inside the tender leaves of the common South, 
Indian creeper, Jpomcea slaphjlina ; collected in Coimbatore and Maddux, 



41.—ON THE BIONOMICS AND TAXONOMY OF MUTILLIDAE 
WITH SPECIAL KEFERENCE TO SOUTH INDIAN FORMS. 


By T. V. Ramakbishna Ayyar, B.iL., F.E.S., Assistant Entomologist, 

Madras. 


(Plates 24-25.) 


An attempt is made in this short paper to bring together the few- 
unconnected notes and observations made by the VTiter during the past 
few years on some of the South Indian Mutillidae, and they are here 
presented with the idea of inviting remarks and criticisms from workers 
in the same line in different parts of India. 

Mutiilid wasps are fairly comm_on all over South India. They have 
been collected from all sorts of places from forests and hills up to 5,000 
feet (Malabar, Coorg, Nilgiris, Ganjarn hills, etc.), in the open plains 
country, along the coastal tracts, and from the sandy beds of rivers 
in different parts of the Presidency. They are especially common 
in well exposed open areas containing loose sand, mixed soil, and an in¬ 
different growth of brushwood. The females are more commonly met 
with than the males. In the Plains and upland tracts these insects 
are more in evidence during the hot summer months. In the coastal 
tracts and on the Hills I have collected them in numbers on moist warm 
days after the south-west monsoons. The male Mutiilid is generally 
dull and stupid on its wings and is easily netted. Not uncommonly 
a sweep of the net intended for a flying male brings in a pair, the small 
female grasped by the male during flight being unnoticed before. 

Very little, is knowm of the general habits of these insects excejiting 
some generalisations drawn from isolated cases. They arc parasitic 


in habits and the hosts so far known are Plymenoptera 
In Europe species of Mutilla have been in a few cases 


(wasps and bees), 
reared out of the 


nests of Bombns. 


Before coming to the consideration of the classification of the family 


I might add a few words regarding a few foi 
hibit an exceptional feature, viz., the absence 
Neither Lefroy nor Butt have made any me 


:ma of Mutillids which ox- 
of wings ill both the sexes- 
ntion of siicli forms. We 


have in South India two or 
which show this interesting 


three species (perhaps varieties of species) 
feature. Ashmead had created the gepus 


Sinloraidilla” to include some Asiat 
In these forms the chief distinguishing 
the structure of the thorax which has 


io forms showing this f 
diftereace between the s 
its sides deeply grooved 


ieatiire. 
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sides, almost dividing it into two portions brought together by a narrow 
connection. These forms evidently represent species where the de¬ 
generation (the loss of both wings), probably brought about by peculiar 
habits of life, has proceeded a stage farther than normal in the family. 

From the point of view of the systematist the existing records on 
Indian Mutillidae are unfortunately very chaotic and disappointing. 
All the Indian species described up to 1897 have been included by Bin¬ 
gham in the first volume on Hjnnenoptera in the Fauna of British India 
series published in 1897. All later records, chiefly by Cameron, Andre, 
Nurse and Turner, published in different scientific periodicals, have been 
listed by me in my “Catalogue of New Indian Wasps and Bees described 
since 1897”, published in the HomSay ZWrfWff.? History Society s Journal 
in 1916. In Bingham’s volume 120 species of the family (1 species of 
Aplerygona and 119 of Mutilla) are included and the later additions, 
as may be found from my catalogue, number about 135 species. Thus, 
descriptions of over 250 Indian forms of the genus Mutilla are on 
record so far, although there is not the least doubt that a good many 
of this number are sure to be synonyms for various reasons. 

As far as the writer of this paper has studied this group in South 
India, the following appear to be some of the more prominent struc¬ 
tural peculiarities which might help a student working on this family 
to group together the species found in this Province; these refer 
especially to the females :—(1) Absence of wings in both sexes, (2) The 
structure of the 1st abdominal segment, (3) The comparative sizes of 
the head and thorax, (4) Armature of the head-teeth and spines on 
different parts of the head, (5) The size and shape of the thorax, the 
armature at the angles, at the sides and at the median truncation, (6) 
Shape of eyes and presence and absence of ocelli, (7) Shape of the 
scape of antennae, (8) Structure of the pygidium, (9) Structure of wings 
in males, (10) Pubescence and colour markings. 

So far the following genera have been found to have their repre¬ 
sentatives in S. India besides the old genus Mutilla : — Dasylabris, Pro- 
niecilla, Odontomutilla, Spilomutilla. 



50.—A FURTHEE CONTRIBUTION TO OUR KNOWLEDOE OF 
SOUTH INDIAN COCCID.E. 


By T. V. Eamakrishna Ayyar, B.A., F.E.S., Assist. Entomologist., 

Madras. 


Id. an earlier paj^er on South Indian Coccida3 which was published 
in 1919 an annotated list of the Coccidae then kno’wn from South India 
was given. In this paper, which is intended to be a supplement to the 
previous one, I have included as briefly as possible the results of the 
study of the Cocoid fauna of South India which has been continued since 
1919. In the earlier publication 129 South Indian species were recorded 
with brief notes on whatever was then known of the bionomics of each. 
As a result of further collection and study not only has some addi¬ 
tional information been gathered on the already known forms, but 33 
new .records, including 22 forms new to science, have also been added. 
The object of this paper is to bring our knowledge of this family of 
South Indian insects as up-to-date as possible. 

Though some substantial addition has been made to the previous 
knowledge of this group during the past two years, many tracts in the 
Province still remain unexplored, especially the Hill tracts which are 
sure to contain many more nerv forms. That there still exist many un¬ 
discovered novelties may be gathered from the fact that, during one 
collecting trip in the Tinnevelly Hills in July 1921, I was able to secure 
nine new species besides additional data on known forms. 

I have here again to express my gratitude to the emmeiit Coccido'^ 
legist, Mr. B. E, Ureea, for his con.t.inued help in my studies. 

In the following list those with an asterisk are either neav species or 
those recorded for the first time from South India. 


(■. dUafaia, Green , 
G, v/vrico.^a. Green . 
C. Jierha^, Green . 


G. spiciilaia. Green 


G'. d'cwhuta, Green 
G. graininis. Green . 

C. c.ciiminata-airicolor. Green 


OJiionaspis, Sign. 

. On Clhiogyne virgatu, Ciiandaiiatliode, VV'ynaad 
(October); on Coconut liiisk receired from Singapore. 

. On OelopJ.um hmceolatum. Muncianthorai, Tiiineve'ih- 
(July). 

. On Glass ; Oooiioor(August). Tiiis is a new record 
for .India. First noted by Green in Puudaluoya 
(Ceylon) on grasses. 

. This new species given under a MS. name in my 
bulletin has since been described bj>' Green in the 
Records of the Indian Miist-um, XVI, p. 4.37 (1919). 

. On Grass, Malabar (May). 

On Andropogon nardu-?, Wynaad, Malabar. (October). 

. 0?? Fiens reinsa. Coimbatore. 

( 339 ) 
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Heiidckionaspis, CocJcerell {Pinnaspis.) 

U. aspidutrcB, Sign. . . On Areca leaves, Kallar, Nilgiris. (October). 

U. minor, Msk. . . .On dry pumx)ldn vines, Poclalada, KLstna Dt. (Peb- 

ruaiy). On Sida, Peermade, Travancoro (P. V. I. 
Coll). On cotton, Sivagiri, Raninad Dt. (.June). 
a. bauJiinice, Green (MS).)* . On Bavhinia racemosa, Papaiiasam, Tinnevelly (July); 

the foliage wa.s badly infested; also in Walayar 
forests on same jjlant (Ma}^). 

11. chionaspiformis, Kewst., var. On Tephrosia2>uritAirea, Sivalappcri, Titinc\'clly (.July). 


Fiorinia, Targ. 

Fiorinia jiiana, Gireen . . Mr. Greens’ d-escription of this in,sect lias ai>x3eared in 

the Records of Indian 2Iuseum XVI, x’. (1910). 

Noted again on Elmodendron glmicmn, (Jonrtalluin, 
Tinnevelly. (November). 

/eH.eM/vn'a, Green Ms. * . , On Nfosoco-rpits ; Nilgiris (6,000 ft.). (May). 


Aspidiotus, Boudie. 

..4, de-Hrucior, Sign . . . On coconut foliage, Tanuku, Kistna Dt. (Fcliniary), 

Oil Geloniimi lanceoiaium, Mundanthorai, Tiaiie- 
velly. (July). 

A. Grien.talis, K. , In addition to the numcrou.s food jilants already noted 

in the bulletin, the. insect has been found on llngro- 
phila spinosd. Podalada, Kistna Dt. (Pcbmaiy), 
and on Limonia ahita, Muiidaiithorai, Tinnovelly. 

(J-iiy). 

A: latanicB, Sign. . . . Similar to the jirevious s^iecies, tills scale has also 

been noted on many ot'ier plants be.sides tho.se noted 
in my bulletin ;— 

On rain tree, Coimbatore. (Axirill. 

On Ap)])!c shoots, Yeroaud. (MajO 
On Grape shoots, Coimbatore. (Axiril). 

On Tea, GoiniJjatore. (August). 

On Ficus iiidicus, Kollcg.al. (April). 

On Sapota slioot.s, Coimbatore. (March). 

A. dictyospernvi, Morgan ' . On Mango leaves. Sivalap}ieri (Tinnevelly). (.July). 

Not recorded from India before. 

,4. Msh. « . - . . Bad on flfo.'’jr!da tiiic/o/'h?, giving the inave.s an almost 

uniform milk hue ; IJdiiii (S. Kauara). (May). 1 
have net yA seeii this iiotorion.s iiest of Citrus on 

а. ry GiAus Vivnetlcs in South India .so far. 

A. calophylli, Gr. var. sympdocos On Sym-plocnc l:yd,yes ; Nilgiris (fi,000 ft). (May). 
Green (MS.).* 

,4. tripinnaius. Green, MS.* . On CaUisfemon leaves, badly infested, Cooiioor (Nilgiris 

б, 000 ft.). (May). 

A. pseudoccmiellim, G-rocn, and These two new species have .since been described liy 
A. tamarindi, Green. Green in the Records of the Ivdian Alnsemn, XVI, 

p, 438 (1919). 

.4. hartii, Cockerell.* . . On turmeric rliizonies and on yam tube!', Coin'd.)atorc, 

June. There is a previous Indian record of tiiis 
from Poaiia by Kasergode (Bombay Journal} on 
Gurouma l6lig&. 
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A. lonijispiriu-s Jloi’gan , 


. yicw-'f, Ashmeacl . 

A. trilobiiiformis, Gi'een . 

A. piniiiiliferci, Mask-var. 
sicolor, Green. 


. On Bauhinia raceiiwm, Papanasam (Tinnevelly). (July). 
This is the fir.st record for India. Green lias noted 
it in Ceylon on -Jak tree bark (see B.J. XVI, p. 340 
(190,j). ■ 

. On Cilnis leaves, Madura (April). 

. On Gelonium !ancedalv.m, Slimdaiithorai (Tinnevelly) 
(July). 

diver- Qa orchid {Cymbidi-mi); Xilgiris (8,000 ft.) (in glass 
Iiou.se). First recoi'd for India, 


,D. orienUdu, Green Ms.'^ 
.,0. Vurhatus, Green lls. * . 

D, rosce, Sandb. 

D. mangifera. Green. 

.D. boirdtimli, Sign.''' . 


Diaspis, Costa-. 

On Jlemigyrosa, Courtallum and iMundanthorai (Tinne- 
veliy) (July and November). 

On IrctiaeDium liirtmn. Sengclteri (Tinnevelly) (July). 
It iva.s fouird in company with a. now species of 
Aden da. (See below). 

On Lorantlius (Coonoor, Nilgiris, 6,000 ft.). 

('>n mango, Sivalapperi (Tinnevelly) (July). 

On orchid {OaUleyit). Kilgiri.s 8,000 ft. in glass house 
i’ir.st record for India, 


Aonidia, Targ. 

Aonidia ienlacidalci, Green. . The de,sc.riptioii of tills specie,? Iras appeared on ]iage 

4-40 in the RecovJ.s of the Indian Aluneum. Vol. XV. 
(1919). 


G. ficns and G. mmaJcri-sJince 

G. diospyros, Green, MS.’^ 

G. prodveta, Green . 

G. affinis, Green MS.**' 

G. -mangifera. Green MS.* 


Gymnaspis, Neivst. 

Green’s description,s of tlie,se species, mentioned in iny 
Bulletin, a,ro found in the Becords of the Indian 
Al'ii-seiim, XVI, pp. 441 and 44=2 (1919). 

Gn Dioenyros emhrgoptleris, Mundanthorai (Tinnevellv) 
(.July). 

On Diosp)yros enihryopteris, Mundanthorai (Tinnevelly) 
(July). 

On FicKfi bengalensis, Sivalapperi (Tinnevelly) (July). 

On mp.ngo leaves. Sivalapperi (Tinnevelly) (.July). 
Tints specie.s fliffer.s from G. ramalcridma;, Green, in 
the more prominent pygidial lobes and in the j)re- 
sence of a fimbriated fringe surrounding the iu.soct’s 
body. 


Lepidosaphes {Mytilaspis), Shim. 


Ij. albkzice, Green MS.* . 

L, piperis. Green. . 

L. lev.copJilmcB, Green ivIS.* 

L. TTtelice, Green and L, reiru-nis, 
, Green. 

L. puiiciatissima, Green MS. 

.L. ininicce, Green (MS).* . 


On Alhizzia- lehhe'k, Coimbatore. 

Oil pepper vinos, Travancors and Wyna.ad (November). 
On stem and shoot,s of .4c»c?f« leiKophlcea, Coimbatore 
(August). 

These two soale.s, recorded with manusoript names in 
my Bulletin, have been described by Green in the 
Records of the Indian Museum, XVI, pp. 44.5 and 
446 (1919). 

On Alhizzia lebhek, Coimbatore. 

On Pomegranate. Coimbatore (June). 

Z 2 
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Parlatoria, Targ, 

F. camtllice, CoraBtook.* . . On Melia stem with LepMclosaiihes melice (March). 

No previous record from India, On Acegle Mar- 
melos, Coimbatore. 

P. crisiiferu, Green, MS. * . On Citrus leaves, Maddur (Mysore) (September). 

P. Umonice, Green MS.* . . On Linwnia rdoto, Mundanthorai (Tinnevelly) (July) 

P. pergtmdii, Comsc. . . On lAmonia alata. Mundanthorai (Tinnevelly) (July), 

P. valerice and P. papillosa . These two nerv species, recorded under MS. names in 

my Bulletin, have been described by Green in the 
Records of the Indian Museum. XVI, ] p. 444 and 
443 (1919). 


Pulvinaria, Targ. 

F, psidii, Msk. , . , On Nux vomica leaves, Cuddappah (November) ; on 

Garissa curandas Coimbatore (March) ; on Ficus 
retusa, Kollegal (January). 

P, maxima, Green . . „ On JrdropZtre eifrcos, Podalada (Kistna Dt.) (Tebruaiy); 

oil ZizypTms jujuha, Coimbatore (July) ; on Cocciuea 
indica, (Joimbatore (Februaiy). 

Geroplastes, Gray. 

C. (iciiniformis, Green „ . On rlP-toin'c .<:c/io/ro'i.9, Coimbatore (April), 

G. jloridemis, Comst, . . On Guaya, Rorur (Coimbatore) (March). 

Inglisia, Mask. 

I. hivalvata, Msk. . . . On Pongumia glahra shoots, C'oinil;atore (Mareh)i 

Shoots and stems of isolated young plants were 
found very badly infested. 

Ceroplastodes, Gkll. 

C. cajani, Msk. . . . On Tep)hrosia Candida (April), Mooply Valle}’ (Cochin) 

(Farm Manager coll.) 

Lecanium, Burnt. 

L. nigrum, N. ... In addition to the many food plants noted before, the 

insect has been noted on Jtisiicia, lloriiida, and 
Lufja in Coimbatore. 

L. liemisphericum var. filicum. On garden fern. Bangalore (April). 

Bdv. 

Tj. he.S'peridmi, L. . . .In my Bulletin I have made & mistake by stating that 

this species has not been recorded from India before. 
It is recorded from Puso. (Pusa Memoir II, p. 30) as 
being found in association with the red ant, Occo- 
pliylla, on a tree. 

L. olcm, Bei’n . , . On red-gram shoots, Kotipalli (Godavari) (January); 

on Odina ivodicr, Coimbatore (May); on Sapoia 
' flower-stalks, Coimbatore (March). 

L. longulum, Douglas . . On Excocaria agalJocJia, Cocanada (Godavari) (April), 

On Red gram, Kotipalli (Godavari) (January). 
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X. ra'iiuikrishnai. Green MS. 


L. mangifercB, Green.* 

L. acutissimum. Green 
L. discrepans, Green 
i. bicruciuhim, Green.* . 


This is recorded from Northern India on Pear, Kulu 
valley (p. 10, Proceedings of 4ih Entomological Meet¬ 
ing, 1921). 

On mango leaves, Coimbatore. First record for India. 

On Jak leaves, Coimbatore (March). 

On Citrus leaves, Mundakayam (Travancore) (April), 

On Mango, Sivallapperi (Tiiinevelly) (July). This is 
the first record for India. Previously recorded by 
Green from Peradenyia on Eugenia, Calophyllum, 
etc. 


Oribrolecanium {Green). 

(P. 640, A.M.N.H., December 1921). 

0. radicicola, Green* . , On roots of Acacia av/nculiformis under the soil, “ 

Coimbatore (March). 


Aclerda, Sign. 

M. isc/fcewii, Grreen MS.* . , On Isohcemnm hirtuni, growing along the side of a hill 

stream, Singelteri (Tinnevelly) (July). 


Pseudococcus, Westwood. 


P. filameniosus, Ckll. ; corym- 
hai'iis, Green. 

P. crotonis, Green . 


P. hromelice, Bouohe * 

P. detorrjuens, Green MS.* 


On Melodiia, Manganallur (Tanjore) (March), Green 
states ])i.s corymbat'us is the same as filamentosiis, 
Ckll. 

This is a sjuionym for P. lilacinus, Ckll. On tamarind, 
Coimbatore (May). See page 3.5, Vol. VI, Journal 
of Ec, Biology (1911) for Green’s description of this 
species. 

On Pine-apple fruits, at the proximal portions of the 
fruits jTaliparamba (N. Malabar) (September). 

On Bamboo .shoots, Walayar Forests (Male.bar) (May). 


P. iusoliiiLS, Green . 
P. mangiferw. Green 


P. iceryoides, Green 


P. hirsuius, Green* 


Phenacoccus, OocMl. 

. On a wild plant, Taliparaniba (September). 

. On Eugenia Jieniisphcerica, Singelteri (Tinnevelly) 
(July). Green thinks P. ballardi, is Newst., the same 
as this species. 

. On Plectronia parviftora, Singelteri (Tinnevelly) 
(July) ; on Ficus indiciis, Kollegal (January ); on 
Pithecolobium saman (Rain tree), Coimbatore 
(March); on cotton shoots, Coimbatore (March); 
on DoUclhOS lablab, Coimbatore (March). 

. On Ficus leaf, Kollegal (Coimbatore) (September). 
Originally de,serihed by Green, p. 26, Pusa Memoirs, 
Vol. II. 


Antonina, Sign. 

On grass roots, Coimbatore (April). First described 
by Green (p. 27, Pusa Memoir, II (1908)) on Harial 
grass in Bengal. 


A. indica, Green 
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Anomalococcus, Green. 

A. i-ndicns, CTreen, MS.* . . On Acacia Icucopklcea, Bangalore (January). 

A. Mrsutus, Green, MS.* . . On a wild tree, Siiigelteri (Tiiinevelly) (July). 

Oerococcus, Comst. 

C.hiblsci, Green . , . On cotton; Golgonda- (Ganjam) (April) and Sivagiri 

(Ramnad) (June); on Tephrosia Candida, Western 
Ghat (Cochin) (May). 

Eriococcus, Targ. 

E. lagerstrmmice, Kurv. , . On Atwge.iscv.s lafifoUa, Singelteri (Tinnevelly) (July). 

Tachardia, Blanch. 

T. lacca, Kei. , . . On Rain tree, Coimbatore (April) ; un Biiiea frondosa, 

Coimbatoro (March); on Shorea ialura, Mysore (Sep¬ 
tember). 

T. mivuia, Morrison . . On Pomegranate, Coimbatore, probably same as. 

Green’s 

Aspidoproctus {WalJceriana), Sign. 

A. Green, MS.* . . On Xylia stem, Taliparamba (Malabar) (October). 

A. cimrea, Green . . .On Pomegranate, Coimbatore (October) ; on Mao- 

geis-ms latijoUa-, Singelteri (Tinnevelly) (July). 
Lahioproctus (Walkeriana) poM, OnCiinis, Coimbatore (Marcdi), First record for South 
Green.® India. 

Icerya, Sign . 

1. icgyiiaca. Dough . , . On croton, Kollegal (January); on Trejma, Coimbatore 

(May); on Asystasia Ghdonoidcs, Singelteri (Tinne¬ 
velly) (July). 

OrtTiezia, Bose. 

0. i'tifsignie, Dough . , . Reported on Lantana from Wynaacl in May 1920. 

Monophlebus, Eurm. 

M. phyllanthU Green* , . On GlcGfajb/nos cpJf//?;® and Rfru/ifmV/, Walayar Fores! 

Malabar) (May). 



m.—k CATALOGUE OE THE BEACONID WASPS DESCRIBED 
FROM THE INDIAN REGION. 


By T. y. Eamakbishna Ayyae, B.A., F.E.S., Assistant Entomologist, 

Madras. 

TFe following list, whicL was primarily prepared for the use of the 
writer, is published with the idea that it may help anyone taking up 
the systeiriatie study of this interesting and economically important 
family of Indian insects. There is no doubt that many of the names in 
the list may be synonyms or the whole classification itself may require 
a thorough revision ; all the same, as a connected bibliographical record 
of the past literature on the family, this paper ma37- serve some useful 
purpose. Prominent among the previous workers stands Cameron, 
whose chief contributions on Indian forms appeared in the pages of the 
Memoirs of the Manchester Philosophical Society, in the Entomologist, 
and in the Jownal of the Bombay Natural History SocAety. Among 
others, mention may be made of Walker, Brnile, vishmead, Szepligeti, 
Viereck, Endei'lein, and Silvestri. The arrangement followed below 
is that of Szepligeti in his Genera Insectorum volume on the family. 
The geographical area considered in this list includes India, Burma 
and Ceylon. 

ApirBASXOBEACOSINAE. 

Afhrastohracon, Ashmead. 

A. favipenni-s, Asliui.. Proo. U. S. Nat. Miis., XXIII, p. 646. Pundaluoya. 

(1900). 

Bsacoxix.®. 

Viyio, Latreille {Glyjrtomorpha, Holm). 

F. bicarinati-s, Bniilo, litre. Nat. Isis. Tiym., IV, 13. 438 India. 

( 1846 ). 

F. soHli’m, Bi'idlo, Hist. Nat. Ins. Hyin., IV, -p. I-SI (1840) Do. 

V. nu.r-sei, Oainevon, B. J., XVII, p. 106 {190(>) . . Qrotta. 

V. ■>inicolcr, Cameron, B. J., XVII, p. 107 (1900) . , Do, 

Ghaoilta, Cameron. 

C'. laradlala, Cameron, JIaneli. Mem., XLin(3), p. SO,- Klia-si .tlilis. 
iS99 ) 


( 352 ) 
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Bracosijj^— Gontdj . 


I'phiaidax, Forster. 

J. dizeus, Cameron, Entomologist, p. 107 (1S05) . . Deesa. 

L snieenv];, Cameron, Entomologist, p. 107 (1905) . . Do. 

I. xanih'>psis, Cameron, Spol. ZeyL, III, p. 82 (1905) . Elephant Pass (Ceylon). 

I. fulvopilosue, Cameron, Spol. Zeyl., Ill, p. 83, (1905) . Kandy (Ceylon). 

I. (jreeni, Cameron, Spol. Zeyl., Ill, p. 83 (1905) . . Peradeniya. 

[. ernesti, Cameron, Spol. .Zeyl., Ill, p. 84 (1905) . . Do. 

I. hirbyi, Cameron, Spol. Zeyl., Ill, p). 85 (1905) . . Kandy. 

I. crythrotira, Cameron, Spol. pi. A. fig. 7, pi. 85 (1905) .' Do. 

.1. haragamemis, Cameron, Spol. pi. A. fig. 7, pi. 86 (1905). Haragam (Ceylon). 

I. S’piloce.'phalus, Cameron, B. J., XVIII, pi. 584 (1907) . Deesa. 

I. domdamic.nsis, Cameron, A. M. K. H., XIX, p. 170, Tenas'-eriin. 

(1907.) 

hauntlmioensis, Cameron, A. M. X. H., XIX, p. 171 Do, 

{1907). 

]. slrmnineus, Cameron, A. M. X. H., XIX, p. 172 (1907) Do. 

J. hurmaensis, Cameron, A. M. X. H., XIX, pi. 172 (1907). Lower Burma. 

I, linaaticarinatus, Cameron, A. M. X. H., XIX, pi. 173 Sikkim. 

(1907). 

1. dhhmiensis, Cameron, A. M. X. H., XIX, pi. 174 (1907) Do. 

/. hookeri, Cameron, A. M. X^. H., XIX, p). 174 (1907) . Do. 

1. camptx’.lU, Cameron, A. M. X. H., XIX, p. 175 (1907) . Do. 

7. ianas.wrimcnais, Cameron, A. M. Isk H., XIX, p. 170 Tenas.serim. 

(1907). 

1. sal, Cameron, Ind. For. Rec., IV, pi. 107 (1913) . . Himalaya. 

/. immsi, Cameron, Ind. For. Rec., iV, p, 107 (1913) . Do. 

Philomacroploea, Cameron. 

P. hasimaai/h, Oanieron, Spol Zeyl., Ill, pp. fV-SS (igOo) Cep Ion. 

Rhacospathius, Cameron. 

.P. sifiolalus, Cameron, Hpai. Zeyl-, III, pip. S0-S7 (1905) Eencly. 

Delmira, Cameron. 

iX AipfoijUiia, Gamerovi, Maiielj. llere., XLIV, p. 83 (1900) Khssi Hilis. 


Pycnobracon, Cameron. 

P. 'av'Kr, Caiueren, ii. J., XIV, tab., fisr. 13, p. 43C (1002) 


• Rliadinobracon, Szepligeti. 

A’. IvicK.a, rS’/.pgiligeti, Ann. S'tus. Xat. Hist. Himearv, IK. Oeylon. 
p, 55G (1906). 



• • 
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BRACoKiKiE'— contd. 


Microhracon, Ashmead. 

M. kiroyi. Dudgeon and C4ough, Agri. Journ, Egypt, III, Punjab 
p. 109 (1914), 

Bmmn, Pabricius. 

/j. ncMtoor, .Fabric,iu,9, Ent. Syst., II, p. 159 (1793) . Trauqaeba::. 

B femorator, Fabricius, Ent. Syst., II, p. 159 (1'79S) . Do. 

B. lavijiialor, Fabrioius, Sunp. Ent. Sy'St., p. 220 (1798) . Iradia. 

II. richeL P.i'ville. Hist. 14a,t, Insect. Hyni., IV. Do. 
p. 424 (1840). 

B. apicalis, BiuJic, Hist. Eat. Insect, Hym,, p. 432, B. Do. 
indiovs, Dalla Tone, (1888). 

B. jacnlatv-i, Smith, Jour. Linn. Soc. London, IV, Snppi., Do- 


p. 141 (I860).. 

B. saulpHUs. West'.’vood, T.. E. S., 1872, p. 127, t, XIV, Ce^/lon. 
fig. 27. 

B. yreti'iiii, A.slimead, Proc. U. S, Eat. Mus., XVIII, p. 64,5 Pundalnova,. 
(1895). 

B. ccyhmicus, Cameron, Manch. Mem., XLI(4), p. 32 (1897), Ceylon, 
t. 3, tig. 5. 

B. tricurinalus., Cameron, Manch. Mem., XLI(4), p 33 Do, 

(1897), t. 3, fig. 5. 

B. ilea, Cameron, Mandi. Mem., XLI(4), p. 34 (1897), t. 3, Trincomali 
fig. 5. 

B. agrabiifid-. Cameron, Manoli. Mem., XLI (4), p. 34 (1897), .Agra, 
t, 3, fig. 6. 

B. iuqraii's, Cameron, Manch. Mem., XLI (4', p. 35 (1897), Do. 
lig.' 6. 

B. rothneyi, Cameron, Manch, Mem., XLT (4), p. 36 (1897), Do, 
t. 3, lig. 6. 

1>. ye/fhuryi, Cameron, Minch. Mem., XL1(4), p. .36 (1897), Trincomaii, 
t. 3, fig. ft, 

B- leptodaeler, C,aniei'on, Manch, Mem., X.L7TT Cl), n. 61 Khasi Hills. 
(1899). 

B. v-maciUa, Cameron. Manon. Mem.. XL,lii(.5i, p. 62 Do. 
(1899). 

B. otientak-i, Cameron, Manch. Mem.. XLIiI(3), p. 83 Do. 

(1899). 

B, simiaeji.ns, Cameron, Manch. Mem,, XLI'!l(3), n. 65 Simla. 
(1899). 

B. kpcha, Cameron, Manch. Mem., XLIII(3), p. 66 (1899) Khasi Hills. 


B. pheedo, Cameron, Slanch. Mem., XLIII(3), p. 68 (1898) Do. 

B. himalayensis, Cameron, Manch. Mem., XLin(3), p. 70 Do. 
(1899). 

B. inAis<iretv.s, Cameron, Manch. Mem., XLIIT(8), p. 71 Do. 
(1899). 

B. kkaMOMUs, Cameron, Manch. Mom., XLIII(3), p. 72 Do 
(1899). 

B, umbratilus, Cameron, Manch. Mem., XLIII(3). ' p. 74 Do. 
(1899).y 
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Bracon, F-cbriciiis— contcl. 

Oa-mci’on^ Manch. Jlcm., XLTU(3). '^3 Khasi Hilia. 

7', ft/'GTo'iy.s, Camei’OH, Alaiicb. Mem., XLin(3'). p. 76 Do. 

(1890). 

T. . Cameron, ''.lanoli. Zilem,, XLTII(3), p. 78 (1899) Do. 

B. dcckrniUi.s. Cameron. 3Iaiioli. Mem., SU]I(3), p. 79 )J>. 

(LS99). 

Ji. P'niyicraiK.^, Cameron, (JIanoli. Odom., XLIV (15), j). S3 Do. 

(1909). 

ij. jlrmns, Cameron, Jlanoli. Mem., XLIV, (1.5), p. 84 (1900) Do. 

nkccilkl, Bingliam, A. M. N. H., VIII, p. 555 (1901) . Bengal. 

/CBingham, A. M. X. H., VIIJ, r). 550 (1901) . Do. 

U. pi'.njufbbnaU, Cameron, B. J., XTV, p. 432 (1902) . Piiiijab. 

.11. dtcso.\ Cameron, B. J., XIV, p. 433 (1902) . , . Deesa. 

H.- (t-sinlh'Hb. Szepligeti, Ann. Blist. Xat. Mua. Himearv', CcYlon. 

)>. 589 (1906).'' 

7j.'//(( fDe/w/.s, Cameron, B. J., XVII, J). 105 (1806) . , Quetta. 

H. irkliycuHis, Cameron, B. J., XVII, p. lOG (1906) . Do. 

Jj. t'hwaiicsi, Co-meron, Bit. Bnt. Zta.. p. 281 (1010) . , Cejlon. 

ij. p<:dUdciU)l(itii.?, Cameron, Int. Eiit. Zts., x>- ^81 (1910) Do, 

JJ. £«c7i{n’(0Vp, Cameron, InJ. For. Ilec., II', !>• 106 (1013) . Himalaya. 

B. itt'Bicrt, Silvasti'i, Boll. Labor. Portioi., XI, xm. 160-162 Pusa, Bihar. 

;i0i';), 

Exothecixfe. 

Spinaria, 'Bruiic. 

8. bpinriinr, (luoriii, Voy. Coquili, Zool, 11, p. 199 (1S30) India. 

S. I'jiromrkeiui, Weshrood, T. E. S., 1882, xi. 31, t. VII, India, Coorg. 
fig. 2. ; Fletclicr, Second Hundred Xotes on Indian 
Insecta. Pusa, p. 9. 

.S'. niijri(:i:p«, Cameron, Manch. Mem., XLI (4), y. 37 (1897) : Madras, Ceylon. 

flainakrislina Ayyar, Kept, of 4tli Entomol. Meeting, Madras. 

Cusa. 

o', alhii-trdrU, Cameron. Manch. Mem., XLIII (31. p- 8? Khasi.s. 

(1899). 

N. irimacv.laUi, Cameron, Manch. 3lcni., XLIV (13). x^- 81 Do. 

(1900). 

O'. I'lii'ipmiiif, Cameron, Entomologist, 1906, p. 205 . Sikkim. 

:i. hlioLaneiisis, Cameron, Entomologist, 1906, p. 206 . Bnxa (Bhutan). 

Exothecus, Wesmael. 

E. riigropectifs, Cameron, Tijd. Ent., LIII, p. 41 (1910) . Darjiling. 

X, maoirlipenni.s, Cameron, Tijd. Ent., LIII, p. 42 (1910) . Cteylon. 

PJianaiilax, Cameron. 

P. leviiv.herrAikdus, Cameron, Tijd. Ent., LIII, p. 43 (1910) Ceylon. 

2 A 
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SpATHim^.. 

Spathins. Nees. 

S. hisignatus, Walker, A. M. K. H., p. 309 (1800) . Ceylo*;- 

S. stgriipennis, Walkei', A. M. JST. H., V., p. 809 (1800) . D-:-, 

S. rufotestacmis, Motschulsky,. Bull. iSoc. ISlat. Moscow. Do. 

XXXVI, p. 31 (1863). 

S'. trkMosomjv.s. Gamoron, Tijd. Eiit,, LIII, 'o. 46 (1910) „ I*,:?. 

WioptrospatMiis, Cameroa. 

.R. 5 D!aO/e!, Caineroii, Tijd. Ent.., Lin, p. 47 (1010) , . Cey'i.o:.-„ 


DoRX'CTISTF. 

Tricmobracou. 

T. slriohilus, Szeplisfeti ; Turii'er, A. M. X. H., X. i). 275 Dehra THui, 
(1922). ' ■ " 

BolcohracQ-n, Cameron, 

H.fuh'u.?, Cameron. Spol. Zct!.. III. p. PO. (1906), t. A., -is. 0 K-riOv ; ;9sw 

A.' M. X. 
1922, 1 

B. coxalis, Tui'iicr, A. M. X. H. (9), X. p. 274 (1932) . Eehra Dun. 

li. fvlviis. Cam,. Sub .suocies airicfivs. Turner, A. M. X. IT, i).o. 

(9), X, p. 275 (1923). 

Odonfobracen, Cameron. 

0. flovi'pennis, Brnlle, Hist-. Xa,t. Ins. Hvm.. IV. p. 4C3 Indiu. 

( 18 - 46 ). ■ . • - - 

Ontdra. Came 202. 

O. rdioulaia, Caiiieiron. Jlaneli. Mom.. XLIl’. (13), p. 90 Kiui;;-5_ 

(1900). ' ' -■■->- 

Dofyetes, Ha^iclay, 

D. soiox, Enderiein, Arcli. Eilr. Xaturacs, 78, A. H. S., Ii. GovXn. 
p, 27 (1912). '' ... 


Hob MUX A?, 

SpaiJiioJiGfmiiiS, Eaderlein. 

S. filkornis, .Eiulerlcin. Arcli. Euv, Xn-turges. 78, A. H. F., 
p. 21 (1912), 
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HOEMIINiE- GOntd. 

Pegarthrvm, Cameron. 

P. nifescens, Canisron, Tijd. Ent., LIII, p. 49 (1910) . Cejdon. 

Ehogaein.®. 


Ggroneuron, Kokiy 

G. rniTum, Kok^ Fiv. R\iss. Ent., I, p, 232 (1901) . . Assam, 


Rhogas, Nees. 

li. cohralua, Motsoknlskv. Buil. Soo. STat llosoo;",', XXXIH, Ceylon, 
p. 33 (1863). 

B. (?) 'mmidihvlaria, Cameron, Maiiob. Mem.. XLIV, (15), Khasis. 
p. 85 (1000). 

B. grancUmacvliius, Cameron, Wien. Ent. Zeit., .XXIX, Ceylon, 
p. 2 (1910). 

B. i-ndicus, Cameron, Wien. Ent. Zeit., XXIX, p. 3 (1910) X. India (Sitka). 

B. pilosus, Cameron, Wien. Ent. Zeit., XXIX. p. 3 (1010) Ceylon. 

B. crassijKiIpua, Enderlcin, Arch. Ear. Xatiira-es. 78, A. Hf.. Do. 

VI, p. 94 (1012). 

R. cfiylonims. Endeiiein. Ai’ob. Eur. XaUn'ersg, 78. A, Kf.. Du. 

VT, p. 94 (1912). 

It, hraclmnins, Enderlein, ilrdi. Fur. IVaturucs. 78, A. Hi., N'lnvara Eliya (Ceylon), 
VI, p. 05 (1912). 

B,. tylaolor, Enderlein, Ai'cE Fur Katiirges, 78, A. Hf., VT, Xalancla (Ceylon). 


HeterogamuS; W esiiiaei 

H. 'i.crcvir(‘ii«, Lyle, Enl'. Ent, lAs., Xli, ;30-lE2 .■ , llihai (par 


Panisfinarm, Cameron [Cons-vivaria, Schulz 1906). 

P. piloHi, Cameron, gpol. Z‘<-yl., IIT, p. 88 (1905) . . Kandju 

Trofobracon, Carneion. 

T. hdeiis, CaiHoron, Spol. ZeyL, III, p. 91 (1905) , . Pundaluoy.a. 


Tw'jjorhogas, Cameron. 


T. spilonoiiw, Cameron, Spol. Zeyd. Ill, p. 03 (1905) 

T. albipcs, Caiueion, Spol. Zoyl, III, p. 93 (190,5) 

T. nuiculipamiis, Cameroti, Spol. ZeyL, TIL p. 94, t. A , fig 5 
T. tricolor, Cameron, Bx^oL ZeyL, Ti;i, t)^)- 94-95, t- A fig 8 
T. ruficep/i, Cameron, Spol. ZeyL, III, p. 95, 1. A., fig. 8 
P. laUrulis, Camoron, Spol. ZeyL, III, pp. 96-96, 1, A., fig. 8 
2L irimaculcdHa, Ca meron, Spol. ZeyL, 111, p. 90, t. A., fig. 8 


Psradeiuya. 

Kandy 

Do. 

Do. 

Poradeniya. 

Do. 

Kandyu 


2 a2 
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CHELONIN.H. 

Chelonus, J urine. 

'O. alboj'asdat-us. Motscliulsky, Bull. Soc. Nat. Moscow, 
XXXVI, p. 38 (1863). 

C. tricoloraius, Cameron, Spol. Zeyl., TIT, p. 79 (190;)) 

(J. areolatus, Cameron, B. J., XVII, p. 103 (1908) , « 

G. foi-iisvinus, Cameron, B. J., XVII, p. 103 (1908) 

G. indious, Cameron, B. J., XVII, pi. 584 (1907) 

G, salGhi'osuSf Enderlein, Arcb. Naturges, ,'S, A. E. 1., IE, 

' } 3 . 97 (1912). 

Fhanerotorm, Wesmaei. 

P. hemlerAmsdla, Cameron, Spol. Zeyl., Ill, p. 80 (1905) . 

I’ll JOSO G ASTEEISiB. 

Adanteles, Forster. 

X. (Ootesia) flaaipes, Camorou, Maiioli. Mem., IV, pi. 185 
(1891); Cotes, Ind. Mus. Notes, 11, ip. 165 (1892) [parasitic 
on sorghum borer.] 

X. pralapce, Ashmoad, Proc. TJ. S. Neat. Mns., XVIII, p. 
C47 (1895). 

X. Itrac/ioke, Aslimead, Proc. U. H. Nat. Mus., XVIII, p. 
647 (1895). 

A- Ici/vrobance, Cameron, Manch. Mem., XLi, (4), pi. 38 
(1897). 

A- [Protapanieles .?) nigrescens, Cameron, B. J., XVII, p. 
102 (1906). 

A. acherontice, Cameron, Spol. Zojd., V, pp. 17-18 (1907) ; 
Green, t. c., p. 19, tab. 

.4. (Pseudapante-les) loptothecv-s, Cameron, B. J., XVII, pi. 
585 (1907). 

A. pakidicoJce, Cameron, Spol. Zeyl., VI, p. 41 (1909) 

X. platypiilice, Cameron, Spol. Zeyl., VI, pip. 41-42 (1909) 
A. sterjenodaclylce, Cameron, Spol. Zeyl., VI, pi. 42 (1900) . 
X. hisiilcala, Cameron, Spol. Zeyl,, VI, pip. -42-43 (1909) . 

A. leptoara, Cameron, Spol. Zeyl., VI, p. 43 (1909) . 

A. prodmice, Viercok, Proc. U. S. Nat. Mns., XLE, p. 139 
(1912) [par. on Prodenia (»{«?■«]• 

.4. tara/jamce, Viereck, Proc. IT. S. Nat. Mus., XLII, p). 140, 
(1912) [par. on Taragama dorsalis], 

A. {Protapanfeles) cohmani, Viereck, Proc. IT. S. Nat. Mns,, 
XLII, p. 143 (1912) [par. on Orgyia postica]. 

A. (P.) cr&atonoti, Viereck, Proc. U. S. Nat. Mus., XLII, p. 

144 (1912) [par. on Greaionolus albistriga]. 

A. (P.) 'papilio7iis, Viereck, Proc. U. S. Nat. Mus., XLII, 
pi. 145 (1012) [par. on Papilio dcmoleus]. 


Ceylon. 

Triiicomali. 

Quetta. 

Do.„ 

Forozopiore. 

Ceylon. 


Peradeniya. 


N. India. 

Cejdoii. 

Pundaluoya. 

Triiiooinali. 

Quetta. 

Peradenijm. 

Deesa. 

Diyatalawa. 

Madnisima, 

Galle. 

Weligama. 

Madulsima. 

Bangalore. 

Do. 

Vegati (Mysore), 
Ploinalli (Mysore 
Mj'sore. 
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Micro c4 ast ERHsras— contd. 

Ajjanteles, FSrster— contd. 

A. ( slaiiropi, 'v'icreok, Proc. U. S. I'Tat. Miis., XLII, p. Bangalore. 

I4(i (1912) [par. on Sfavro'piis altermisj. 

A. iaolbardiG’, Camoron, Ind. For. Res., IV, p. 109 (1913) . Himalaya.. 

A. ■phycodw, Vieresk, Proc. U. S. Nat. Mus., XLIV, p. 557 Baiigaiore. 

(1913) [p.'ir. on Phycodee radiala], 

,4. pltiaice, yicreck, Proc. U. S. Nat. Mus., XLIV, p. 557 Do. 

(1!)13) [par. on Pln-svi afframma]. 

Ecladiophatndis, Cameron. 

E. iackarclks, Ca-aioron, Ind. For. .Records, IV, p. 108 (1913) Himalaya- 

Miarogaster, Latreille. 

i!/. iieirc;uta, Wallrer, A. M. N. H., V, p. 30S' (1850) . . Geyioa. 

II. reel'sans. Walker, A. M. N. H., V, p. 308 (1860) . . Do, 

It. 'igni/Icnns, Walker, A. M. N. H., V, p. 308 (i860) , Do. 

II. mhdnciu-. Walker, A. M. N. H,, V, p. 309 (1860) , Do. 

II. aniiulisses, Mot.s, Bull. So.s. Nat, Moscow, XXXVI, p. Bo. 

34 (1803). 

M. 'iiigricornii. IMots. Bnii. Boe. Nat. Moscow. XXXVi. Do. 
p. 35 (1833). 

31.? curinieoUi-s, Cameron, bjsul. Zey)., Ill, p. 81 (1905) . Do. 

M. hlmnlaye.'uls, Cameron, Wion. Ent. Zt;;., XXi'X, r.. 5 Darjiling. 

(1910). 

MicroTjUids, F6xsi;er, 

31. si mills, Lyle, Bull. Euk Res., p. 130 (1031) . . Pusa, Mokaniel!, Sabour 

{Biha,r). 

31. ansirtis, Lyle, Bull. Ent. Res., pp. 129-30 (1921) , , Pusa. 

[JI. O'phhj.sm, Bamaks'isiina Ayyfir, ijosibay Xatural B. India. 

History Jonriia!, oar. on Mootiiid Achcea j'i!irda[, 

AGATKiNdb 

DisopJirys, Forster. 

D. riificoUis, Cameron, Maiw i. .Mem., XLIIl (3). p. 98 
(1809). 

D. e/njtliroeephidn, Cameron. Maneli. Mem., XLTV (15), p. 

91 (1900). 

D. (?) cypiilppium, Cameron, Manoli. Mem., XLIV <15), p. 

93 (1900). 

Z>. deliruensis, Turner, A. M, .N. H., (9), X, p. 277 (1922) , 

Agathis, Latreille. 

-A. macuUpennis. Brulle, Hist. Nat. Ind. Hvm., IV, p. 488 India. 

(1S4C). 

A. semifusca, Brulle, Hist. Nat. Ind. flvra., I'/, p. 440 Do. 

(1846). 


Do. 

Do. 

Dehra Dun. 
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Agathi»/h— contd. 


^CCth'lS^ IjSt'XGlliG- CG'i'ltCfj, 


mbfascUda, Erxiili-, Hist. Nat. Ind. Hyrii., Iv, ix 489 India. 
(1840). 

rr fsi 


A. Miusiana, Oanieron, Alanoji. ilcrr.., AJ-iilt ib), n- a-I 
(1809). 

A. foriicarMw'ci, Camoroa, iSianca. iicin., N-blll (3), p. 83 
(1SS9). 

.4. ('ana'.'i’osSj j.iaa.o.O. bloiit.. (.I;, p. o.' 

(1899) [A. pci.oiz (iOOO)]. 

A. 'Mqrlian^A, iJamanii;. Slanei!. Oiem., OiLOl (3), p. via 
(1S9S). 


I. 'ps.ron-ata, Oanieroi' 


la.iich. ov ( 

a.Mapcli. Hoit., ALlG (3), p. Oi 


/i. pze(apL>ce;v.'5j oaiPeiOP., iviapcii. 

(1509). 

A' fvVni'rioeH, lilaiicli. .AiCii!., (3), p. 9.5 

(1899). 

A, rt’fapicAfda, CaincroK, /.vat. j:.iyi!v.;i)ipt-. .i i ? ;)■ .s (iOO't) 
N. haiAyf.nsl:. CaniSoii, dpo!. VAm.. in, y. 77 (lisOo) 

A. oyv, Cam broil, (iriol. Zerd., ill, p. 78 (1905) 

rl. cRvlonicus, Cameron, Bpol. Zeyl., Hi, p. ib (iOOi ; 

A~ ahutnsis, Cainoron, Zs. .‘-lyro. i);pt., y?. id..'-, ) 

4- Camoron^ TiM, Nat., p. ir? {1907) . 


Do. 


iio. 


Do. 


b-vkasi:;. 

ICaiidy. 

i)o. 

Do. 

India.. 

BirCi'n 


niaroGiacAmns, Campron, 19 J., XCII, p. 106 (1903) 


(iiictta. 


Enagaflds, Szepligefci. 

E. crirptophleblcB, V'ierook, Pro;;. U. S. Nat., NLiV, ip. o;j 9 .Da-vanaiipCJ! {Myfi 
(1913) [par. on Argi/roploce iUcpida]. 


Lisitheria, Cameron. 

L. nhjrlconis, Gameron., Entomologist, p. 300 (lOO-i) . Dcesa, 
Braiinsia^ Kriechbaurner. 

B. tenmnuMs, .Brulle, Hist. Nat. Ins. Hyin., Up p. 484 Iiidi;.i. 
(1846). 

B. flavofasciata, Hots. Bull. Soc. Nat. Moseov,', p. 33 (I8v53) Ceylon. 
B. cariosa, Enderlein, Zool. Jahrb. Syst.. XX, p. 450 (1904) Do. 


Cremno'ps (Bracon), Forster. 


G. (Bracon) dcscrlor, L. Tarnor, A. 31. N. H. (9), X, p. 
(1922). 

Microdus, Nees. 

278 

Deiira Dun, 

31. tiibcrcvlaUis, Cameron, I\[anch. 3Icm. XLIII (3), p. 
(1899). 

9.5 

Khasls. 

M. fumif&nnis, Cameron, Ivlanoli. 3Iem’, XLIII, (3), ]i. 
(i899). 

90 

Do. 

M. greevi, Cameron, Spol. Zeyl., Ill, p. 79 (1905) 

• 

Kandy. 
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Blaoith®. 

Psyttalia,^ Walker. 

Walker, A. lil. H., p. 311 (1860) . . Ceylon. 


OAElDIOOIilLISiS. 

CariiocMles, Sees. (DiUierms, Cameron 


;A.: n-;icoUtf, Ca:noron, E. J., XIV, p. 4.35 (1002) 

.?■;''('//IcelXS' L'a-'iiieron, E. a., ]■'. iOa (^0v,o^ 

iV --fA-cHoXa, Gftmeron, B. J., XVII, p. iC2 (1000) 


. Simla. 

, Qnctta. 
„ Do. 


I. a liloiilct'S, Enderlein, Stett. Ent. Zty., 

X II.; Cameron, Ts, Jirm. Dipt,, 1007, p. 100 


IVil, p. 351 Coyloii. 


India. 




Xi'oliGzele, Cameron. 

.■■i'ris, Caiiieron, EnLorioioa'st, p. nOo (iOOo) bisAim. 
OlXIXiE. 

Biosieres, Eerster. 


■I CO.;'no'.'ppAe, Silvestri, Boll. Laoor. Por'L.ci. 
■67^1(116). 

C. ,:.K.-i,daiMis, Silvestri, Boll. Labor. Portie!. 

, XI, pp. 165- 

rasa. 

, XI, pp. 167- 

Coorg; Lasliio (3,000 ft, 

BIS :1916)." 

ij. coHhpi^iisans, Silvestri, Boll. Labor. Bortioi. 

, XI, pp. 16S- 

Coorg. 


ij-. y>(- ilsci'tis 

109 '(lOl*!)- 


jjiacliasmimor-pha, Viereck. 

S. India. 


Peradeniya. 

India. 

Pollibetta, Sj Coorg. 

’(3916)’ 


IK iompcKh Viereck, Prcc. D. S. Xat. dins., XnlV, p. 641 
:191S) [par. on fruit fly]. 

Opius, W esmael. 

D. daciml, Cameron, Spol. Zeyl., Ill, p. 210 (1906) [par. on 
emit fly on cncxirbits]. ■, 

^O. flttclieri, Silvesti’i, Boll. Labor. Portioi., XI, pp. 163-164 
’(1916). 

-Roll. Labor. Portid., Xl, pp. 164-165 
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Meteosieee. 


Meleoms, Haiiday. 

-/!/. araliio'ida,. A'ierscfc, i’roc. TJ. S. Xnt'. iliip.. XLII. p, 141 Mrsora, 
(1912) [pa;:, on Arotiad lai'va]. 


A P^!TTS1I 


AvMd'ii'f, Afses, 

cohinaal, Vtorookj Proo. SJ. A. Aat. XLT[. p. 

1012) [pap on toba-ooo Aphis'/, 


iPACKTOTAAh 

Ileraiemis, Avaikar. 

II. p.losi(, 'ivaiker, A. Al. A. H., V, p. oiO (iBA-*) 




NeUariliu, AValkor. 


A, cenloniaa, Aslimpad, Eni, Xciv's, AY, p. 113 (1004) . Pora•ieaiv^. 

Holocalysia, Oameron, 

ii. rofmvfi, Camaron, Ifien. Ent. Ztg., XXIX, p. 0 (1910) Tonasteriii:. 

Adisis, ilorater. 

A. (?) ciiipennis, Oameroii, lOien. Ent. Ste.. AXIX. v. 10 'DaEilin:'. 
(1910), " ■ 

likacalysia, Camerou. 

li. rufohylieata, Cairievon. IVien. Kni. Ztt''.. XXIX, Vi., s0> Aj, 

( 1010 ). 


Asohara, Forster. 

A. ork-ntalis, 'Yioreck, Proo. U, S, Knt, Ans.. XL!)', p. 030, S. IndY' 
(lOlo) rpaT- Oil fri'it 



59.—SOME SUGGESTION'S FOR FUTURE WORK IN ECONOMIC 
ENTOMOLOGY IN INDIA. 


By T. Y. Eajmakeishha Ayyas, B.A., F.E.S., F.Z.S., 

Assistant Entomologist, Madras. 

In any systematic attempt to utilise in 0 . practical rnaanei the know¬ 
ledge gained of the ditfereat aspects of the science of Entomology th8.fc 
have a direct beaiing on the Agricultural progress of any coirntr)’’, it is 
evident that the following ought to be the main items to he kept prorni- 
neiitly in view and attended to in their chronological sequence in any 
ideal programme of work, viz., the training up of men for this line ol 
worli, the observation and study of the insect fauna of the country ano:. 
the investigation of the habits and life-histories of such forms that have 
an economic iniportancej the education of the farmer in the mam, 
features of the .science, and filially helping him to utilise the knowledge 
so gained to control injurious insects and take advantage of the activi¬ 
ties of those loruis "thich axe Beneficial, If these ideals are satisfactorily^ 
attendscl to the Sutomologist may be said to have carried out his 
mission sucsessfully ; but, it is needless to add. such a consummation 
is a thing which wiil take some generations to be accomplished. 

Let us Ksee, however, what has been accomplished so far in the main 
lines of work. In addition, to the Imperial Entomologist and his staff, 
at the Agricaltmal Research Institute, Pusa, there are at present a 
fexy trained sxibordiiiates in mo.st of the major Provinces of India deputed 
to devote tliair time to Entomological wmrk ; but it is only three .of the 
Provinces of this 'vast continent that have each a Government Entomo¬ 
logist with the regular status, freedom, and authority of a controlling 
officer. With regard to the study and investigation of insects, that a 
con.siderabIe amount of wmrk has been turned out in this direction, may 
be found from the publications of the different workers on the subiect 
all over India. The great majority of the important insects 01 India 
have been noted and a good number of these studied in detail As to 
the last two items in the main programme, -viz., the education of the 
raiyat, and the attempts to make him utilise the methods of Applied 
Entomology, it i.s to be confessed that very little has been done so far. 
To those of iis who are familiar with work of such a nature along new 
lines, the reason is not far to seek. It is neither neglect nor indifference, 
for every economic entomologist knows that these two items together 
form the real goal of the whole wmrk and that the first ferv points in tiie 
programme are but preliminaries and accessories to the accomplishment 

( S91 ) 
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of the main theme. Unless some substantial headway is made in train¬ 
ing up a band of capable men for this work, and before some knowledge 
of the more important insects of the country is gained, it will be rash to 
approach the farmer or help him to utilise the results of any investiga¬ 
tions, in other words, as in human ailments, every/ injury caused to 
plants by insects has to be carefully diagnosed and studied before 
remedial measures are resorted to ; otherwise, in maiii'' cases the remedies 
adopted as a result of imperfect knowledge may jirove worse than the 
disease. Thus duriug the past two decades a coiisideraJole amount of 


spade-work has been done to form a basis for the future. Though a 
period of tivo decades, or four, is nothing for the solution of many an 
important scientific problem ive must admit that we are now come to 
a stage when the more serious, more telling and more utilitarian part 
of the work of the Entomologist has to begin. While the training up 
of new men and the investigation of insects in their different aspects 
should continue side by side for a very long time to come, I believe the 
time is now ripe enough for earnest beginnings to be made to approach 
the raiyat and bring home to him some of the facts relating to the applied 
part of the science. It is on this aspect of the suliject, viz., the future 
work of the economic Entomologist, that I venture to offer some sugges¬ 
tions in this paper. All my suggestions may be brought under two main 
headings, Men and Measures. Eor any work of this nature which 
j:e.C[uire3 not only a proper grasp of the subject to be utilized but also 
one which demands certain human qualities for controlling and carrying 
on educative and propaganda work outside the pale of scientific circles, 
we \vant the right sort of men. Men for such work must be those 
thoroughly acquainted with the different local conditions, able to move 
and converse freely with the farmers, realise their difficulties, under¬ 
stand their prejudices, and respect their feelings ; they must be jiersons 
who possess, more than anything else, the interest of the country at 


heart and sufficient enthusiasm and earnestness for the work. It is 
needless to add tha.t if sons oi tire soil with these tiesirable qualities 
are found they will form the best medium to carry on the work satis- 
iarjtorily. In a paper read by Messrs. Leiroy and Howiett before the 
International Congress of Entomology held at Brnsseis m 19],0 on the 
Progress of Economic Entomoloa:y in India ” thev have sounded tlio 


true note when they remarked tiius, “ Where there is a iiody oi men from 


their own community trained, m seieiitinc agriciuture, alile to adapt 
it to the needs of the country and to the i)eGuli.'a.r conditions o:i: their 
.agriculture, tire benefits of scientifio knowledge and it.s 'practical applica¬ 
tion might be ])ut to tliem in a way they would appreciate and under¬ 


stand. 


5? 
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¥7ith regard to the position of the Entomologist in liis dealings with 
farmers, a few suggestions may be ofiered. When anj^ report of a 
serious outbreak of pests is received from any place the controlling 
officer himself or a subordinate of some experience and standing should 
try to visit the locality. A good deal can be done to satisfy the farmers 
by the controlling officer himself visiting the place, interviewing the 
farmers of the locality, and doing whatever is possible under the cir¬ 
cumstances, and if nothing cou-ld he done in any bad case, he could 
easily gain the confidence of his clientele by personally explaining the 
practical difficulties in the way, and thereby convincing them of the 
sincerity of his attempts. It is a very bad policy to send a raw recruit 
or a novice in the art in response to such reports, simply as a sort 
of formality ; in my opinion it is not only false economy, but in many 
such cases, due to the want of tact of the young men, the reputation 
of the entomological section itself does suffer. The Entomologist should 
never give indifferent advice, nor should he suggest methods which 
are quite impj:acticable and unsuited to local conditions. 

I believe, I have sufficiently dealt wit.h the first point—the men and 
their requirements for the work. Y7e will now come to some sugges¬ 
tions re the “ Methods.” No’vv that a fair amount of spade work has 
been done during the past tvro decades, it is the duty of the Economic 
Entomologist to keep the educated farmers frequently informed of the 
work he is doing. He need not be told regarding details of any work, 
but it is certainly up to the scientist to explain or indicate to him the 
line of work and the object with which it is done in a popular manner. 
For instance, in Entomology with the bulk of preliminary work done 
so far, a good deal in the way of information may be given to the raiyat. 
This may be done in different wp..ys. One way is by issuing popular- 
leaflets in English and in the Vernaculars. With regard to insect 
leaflets, I might emphasise the fact that they are more appreciated if 
well illustrated with diagrams ; as a matter of fact, a good diagram will 
explain facts regarding insects much more than pages of explanation. 
For example, small and popular leaflets on some of the more important 
insect pests of the Province, their geographical distribution and the 
approximate seasons when they appear, might be issued. There is no 
doubt that a small readable primer in the Vernaculars containing lessons 
on elementary facts in the life of familiar Indian insects for use in rural 
schools will considerably help in the education of the future generation 
of raiyaLi in such matters. To supplement the above method of 
disseminating information regarding insects, what is called “ Extension 
work ” in the West may be adopted. This method consists in sending 
round as a matter of routine a few trained and experienced Entomolo- 

2 E 
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gists chiefly to visit agricultural tracts and speak to farmers in their 
various meetings such as pancTia,yats, Co-operative societies, market 
places, etc. and demonstrate to them the different methods of applied 
Entomology which are suited to each tract. This method of giving 
information to the raiijats is certainly far more effective than the issue 
■of publications. The issue of the leaflets should be done by these men 
doing district work, after promptly explaining to the public the contents 
of each publication. This second method might include giving lantern 
lectures to farmers and rural school boys, demonstrations of life-history 
stages of important pests with actual live specimens collected from the 
- fields, and demonstration of practical methods of control. Without 
fear of contradiction I might state that hardly another branch of Agricul¬ 
ture demands as much moving about the country on the part of the 
scientist as Entomology, as it is more a field science than a laboratory 
experiment, and the money spent on such itineraries will be found in 
the long run to be very well used. 

Speaking of demonstration of methods of control, I might add some 
suggestions as to the ways in which they could be done with our present 
limited knowledge of that aspect of the science. Of different kinds of 
control measures there arc three well-known kinds, viz., Agricultural, 
Mechanical and Insecticidal. In the lay mind of the country farmer 
casual suggestion of methods of an agricultural or mechanical nature, 
though extremely effective and economical in many cases, fall fiat 
and do not create as favourable an impression and spectacular effect 
as the use of drugs and novel methods. It is usually the case even with 
regard to doctors when, instead of giving some medicine or other to the 
patients, they prescribe diet, etc., and other simple methods. There¬ 
fore the Entomologist has to actually prove the efficacy of such of these 
methods which are really practicable and economic by actual demonstra¬ 
tion. Methods like handpicking, netting or flooding the field, are 
extremely effective in some cases. For pests like Sphingid caterpillars, 
the Citrus leafeater, Epilachna beetles, etc. handpicking is pre-eminently 
economic, especially because the larvae and their eggs are Sjiotted out 
very easily. For Blister beetles, bugs like the rice Leflocorisa, red 
gram Olavigralla or the cow-pea Riptortus and grasshoppers of sorts 
on low-growing crops, there is nothing so effective and cheap as the use 
of hand nets or sweeping bags. Cutworms and ssvarmmg caterpillars 
like those on paddy, tobacco, Sesbania, etc., may be checked effec¬ 
tively by flooding where water is available. MTienever possible, these 
simple methods should be demonstrated and a better impression regard¬ 
ing them created in the minds of the cultivator. With regard to in¬ 
secticidal methods, of which spraying is the chief, it may be laid down 
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once for all, that in India, except in cases of some pests that affect 
paying crops like fruit trees, cotton, tobacco, coffee, tea, and garden 
and kitchen plants on a small scale, such methods are absolutely 
impracticable in every way. For pests of staple food and other crops 
like paddy, millets, oilseeds, etc., grown on an extensive scale, 
insecticidal methods will be of no avail and the Entomologist should 
never suggest these. But in the case of fruit trees spraying will certainly 
pay, and the Entombiogist could easily gain the confidence of 
orchardists in India by demonstrating such methods to them. This 
has been done to some extent in some cases, viz., the mango-hopper 
in Salem, Chittoor, etc., and the tobacco Aphis, chiefly in S. Kanara, 
and the effect has been extremely satisfactorjn Spraying could cer¬ 
tainly be recommended to such paying crops, and the success result¬ 
ing from such attempts will go a great way to gain the confidence of 
the cultivators. For this purpose spraying machines may be stocked 
by co-operative .societies and lent on hire to gardeners of adjacent 
villages. Nor should the Entomologist in his zeal to pu.sh forward new 
.and novel methods forget that there prevail in many parts of the country 
different local practices to control insects, some of which are extremely 
efficacious. In a paper which I read before the Indian Science Congress 
at Nagpur, “ On some local methods regarding insect pest control in 
S. India,” I have described some of these practices. The Entomologist 
nimst try them himself and introduce them to other parts of the Province 
where such methods are not in vogue. 

Before concluding, I wish to touch very briefly on one or two other 
points in this connection, one of these is that there should be some 
decenti’alisation of entomological work in some of the major Provinces, 
specially in Madras so far as I could judge. The centres of Entomolo¬ 
gical work in each Province should be more than one, specially in view 
of the large area, the differences in the Agricultural conditions and pests 
of different tracts and the economy and the promptness in dealing with 
local pests. 

The other point I wish to touch upon is the neces.sity for deputing 
one or two experienced hands from the Entomological Department of 
each Province to foreign countries like the United States, Great Britain, 
Java, Philippines, West Indies, etc,, to get some ideas of methods 
of work done in those countries, where entomological work has consider¬ 
ably advanced; these men could add a good deal to their local 
experience, and would prove on their return extremely useful to the 
country with the supplementary knowledge gained from abroad. 
Economic Entomology being quite a new science to India, this practicai 
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experieoce of work done in this science in other countries is more or less 
cssentiai for the progress of work on correct and up-to-date lines. 


L'isGussion on tJie Pafers in Section XI. 

Vv'e will take all the papers in Section XI together. As they cover 
more or less the same ground, the discussion on all of them Lad better 
wait until the end. 

Proposed the following E.esGlution regarding teaching of Entomology 
in. the Uaiwersities :— 

“That this conference recommends to the Indian Universities that 
Entomology Im taught as a separate subject of equal rank with Zoology, 
Botany, and Geology in the courses of study for B.A., B.Sc., and M.Sc. 
degrees/" 

Dr. Kunhi Kaiinan urged that the diffusion of knowdedge of 
Entomology should be more general. In the present courses in. 
Zoology., Entomology rvas barely mentioned, with the result that 
students completed their scientific courses of study knowing very 
little of this iricreasinglv important subi ect. The interest of the students,. 
ti'!,an.y of whom rvere of the landowning classes, to whom Eiitoraology 
was of great practical importa.iice, was not aroii,sed, and wmuld not 
be aroused unless the subject rvas more adequately dealt with in the 
Universities. The body of official and luioflicial Entomologists at the 
Conference was best fitted to urge upon the Universities the need that 
Ento.moiogy in India should now be given the status which its growdh 
in recent years Vvarranted, and w’'hich had already been accorded it 
in Europe and the United States of America. 


The result of such action 'would be of great advantage to this country. 
Apart from the wealthy classes, the teachers in schools would go out 
vidtli a knowledge of, and interest in insects and this kno’^vledge would 
filter down, tlirougli the nature study classo.s to the sons of tire cultiva¬ 
tor,s who would then be better able to understand and put into jiractice 
the a.dvice given them for the control of in,sect pe,sts in their fields. 


In supporting the resolution, spoke a,s follows ; 
So tar the main attempt of the Agricultural 


Depaitmciits in the 


Provinces has been directed towards increasing the sield per acre of land. 


be it through better seed, superior varieties of plants, modem methods 
of tillage, suitable manures, or introduction of machinery. Exceedingly 
little has been, done, or is being done, to study the causes which arc directly 
refiponsibla for diminished outturn, or reduction of the produce. 

To try to produce more without safeguarding what is produced is 
Tertamly a fruitless attempt. In fact, witliout organieed attempfs tc 




SOME INSECTS NOTED AS PESTS OP FRUIT 
TREES IN SOUTH INDIA.* 


BY 

T. V. RAMAKRISHNA AYYAR, B.A., F.B.S., R.Z.S., 
Assistant. Entomologist, Madras. 

The very interesting and suggestive pamphlet published by 
Sir Frederick Nicholson on “ A plea for the encouragement of a 
fruit-growing industry in the Madras Presidency ” should certainly 
ma]ce both landed proprietors and the Government bestow more 
serious attention to this aspect of agriculture in South India, viz., 
fruit culture. There are, of course, a few well-known fruit-growing 
tracts in the different parts of the Presidency, such as Salem, 
Chittoor and Vizagapatam famous for their mangoes ; Krishnagiri, 
Penukonda and Michaelpatti for their grapes : Erode, Malabar and 
Palnis for their bananas ; Coorg, Shevaroys, etc., for their oranges, 
etc. ; but for a tropical tract like the Madras Presidency where 
the possibilities and potentialities for such an industry are enormous 
these are coinparatively very few and insufficient, and in many 
cases the industry is carried on with very little system or organiza¬ 
tion. It cannot be denied that the industry as a whole is capable 
of considerable extension and improvement. Government have 
already made a start in this direction by opening small fruit 
farms on the Mlgiris to begin with. Now that .such a beginning 
has been made by Government, and as it is not unlikely that 
landed proprietors too will start on the same lines, it is 
necessary that the subject of fruit culture should be closel) and 
thoroughly studied in all its aspects so that all such attempts 
might progress successfully. In this paper an attempt is made to 
bring together and present in a very brief manner our present 

* Paper read at the jSfinth Indian Science ^Congress, Madras, 1922, 
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knowledge of the entomological aspect of fruit culture in South 
India. 

In spite of the absence of any extensive fruit culture in South 
India approaching an3^thing existing in the well-known fruit¬ 
growing countries like California, Australia or South Africa, it is 
a matter of common knowledge that, just as our field crops like 
paddy, sorghum, etc., are subject to the attacks of insects, fruit 
trees are also liable to the undesirable attentions of insects. 
It is believed, therefore, that to one ^yho is anxious to 
carry on fruit-growing on a fairly extensive scale on scientific 
lines, a knowledge of the insect pests that have so far been found 
to do some appreciable amount of harm to our native fruit trees 
will be of some real use side by side v/ith a knowledge of 
other aspects of fruit oidture, such as soils, manures, irrigation, 
varieties, etc. The information brought together in this paper is 
necessarily and admittedly imperfect for obvious reasons ; the 
writer, horvever, hopes that it might form a small beginning to 
start with in the direction of pomological entomology, and might 
be of some help to prospective fruit-growers. 

Numerous insects of various habits have been noted on the 
common fruit trees grown in different parts of South India. 
Of these, some have been found to cause appreciable harm while 
others have so far behaved only as insects of minor importance. 
In this paper only those of the former categori’-, about ivhich 
we have some definite knowledge, are described, while those 
of minor importance and others, of which our knowledge is 
imperfect, have been either omitted or simply made mention of. 
We will consider the insect pests of our different fruit trees in 
the order more or less of their importance and value in South 
India. 

Mango. Insect injury to the mango plant is chiefly caused 
by four or five kinds of pests, viz., the mango hoppers, the stem- 
borers, fruit flies, leaf-eaters and scale insects. The mango hoppers 
{Idiocenis spp.) are very small active creatures appearing in 
swarms on the tender shoots and flower-heads of the mango plant 
during the cold weather. They suck up the nutrition from, the 





























































































52 


AGRIOULTUEAL JOURNAL OF INDIA 


[XVITI, I. 


tender parts and often produce serious dam,age by causing the 
blossoms and buds to drop down, thereby preventing fruit formation. 
This is the honey dew ” disease as it is called in some of the 
important mango tracts, and is well known to gardeners all over 
India. The failure of the mango crop in certain years is often due 
to this pest. The stem-borers, of which the commonest one is 
that popularly known as the mango stem-borer {Batocem rubus), 
are stout fleshy larvae of longicorn beetles which enter the stem 
and burrow through the interior, feeding on the internal tissue of 
the stem. The borer is often found to kill the branches of trees 
or even at times the whole tree. The presence of the pest on the 
tree is indicated by the heap of powdery wood dust and excrement 
that is seen on the ground below the affected branch, and also by 
a gallery-like structure of the same materials on the bark' of the 
infested stem. Fruit flies {ChcBtodacus spp.) of two or three kinds 
sometimes cause severe damage to mango fruits. The wriggling 
whitish maggots of these flies are found inside infested fruits ; the 
latter appear more or less healthy outwardly in the initial stages 
of infestation, but when cut open will show numerous white maggots 
burrowing through the pulp and making tlie fruit unfit for con¬ 
sumption. What happens is that the adult flies thrust their eggs 
just under the soft skin of the ripening fruits and these eggs become 
the maggots which, after feeding on the pulp, drop to the soil and 
become flies after passing the pupal stage. A good percentage of 
some of the valuable varieties of mango suffers from this kind of 
inj ury in Bangalore, Chittoor and Salem in certain years. Of the 
leaf-eating pests of mango we might note the common nettle 
grub {Parasa lepida) of South India, an apple green slug-like spiny 
caterpillar very irritating to the touch. Young plants suffer more 
than grown up trees ; in the former case the plants are often 
completely defoliated by hundreds of these slug-caterpillars. Weevils 
of different kinds often do appreciable damage to the foliage, the 
leaf-twisting species {Apoderus tranquebaricus) being the chief. 
The mango weevil {Cryptm'rhynchus mangijerce) though found in 
South India is not an important pest. Seale insects and mealy 
bugs {Ghionaspis, Pulvinuria, Lecanium, Pseudococcus, etc.) 
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are also occasionally found doing damage to the mango plant 
in different places. 

Citrus. The different varieties of citrus, such as sour and 
sweet limes, lemons, oranges, pomelos, etc., have been so far found 
to sLiSer chiefly from attaclrs of stem-borers, leaf-eaters, plant 
lice and fruit-sucking moth. The stem-borers do damage exactly 
as in mango but the specific insects are not the same in this case 
though the habits of the larvse are similar. The orange borer beetles, 
of which two species {Chloridoluni alcnicne B,nd Chelidoniuni cinctum) 
have been noted, are often bad pests in Goorg and Mysore. Of 
the leaf-eaters the first place should be given to the orange butterfly 
{Papilio demoleus), a black and yellow insect found very commonly 
all over South India. The dark green caterpillar of this butterfly 
eats the leaves, and sometimes young plants and tender foliage 
suffer loadly. Besides the orange butterfly there is another tiny 
caterpillar, the larva of a very small moth {Phyllocnistis citrella), 
which sometimes causes injury to the citrus leaves by mining 
through the leaf tissue and making the leaves wuinkle and curl- 
up. Plant lice {Toxoptera miruntii) of the dark purple brown kind 
are found noAv and then in colonies on the fresh shoots of citrus 
plants, sucking the nutrition and affecting the vigorous groAvth of 
the plants ; often the afiected shoots fade and die. The fruit¬ 
sucking moth {Ophideres f ullonica) is an interesting and rare example 
of an adult lepidopterous insect causing direct damage to a crop. 
The moth Avhich is stout and beautifully coloured flies about at 
night ill the orange gardens ; a number of these moths settle on 
the ripening citrus fruits, pierce them by means of their long 
prohoscis, A\diich is supplied Avith sharp spines, and suck up the 
fruit juice. As a result the fruits begin to rot and drop doAim 
before they ripen fully. In this manner severe loss is noAV and then 
sustained by orange gardeners in some years, especially in parts 
of the Northern Circars. Speakmg of citrus pests, Ave in India 
might congratulate ourselves that some of the Avorst pests of citrus 
trees found in other countries liaAm not yet been noted in India. 
I refer chiefly to the dreaded Mediterranean fruit fly {Ceratitis 
cap'itata), a terrible menace to citrus culture in many countries. 
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and scale insects like the purple and the cottony cushion scales 
{Mytiluspis citricula and Icerya ■purchasi). Of course more than 
one scale insect has been noted on citrus in parts of South India, 
but none so far as a serious pest. 

Pomegranate. The specific pest of this delicious tropica] fruit 
is the fruit-boring caterpillar of a butterfly popularly known as 
the pomegranate butterfly {Virachola isocraies). The butterfly is 
one with coppery blue wings and is found fairly common all over 
South India. The larva is a fleshy dirty brown caterpillar found 
inside infested fruits, which generally show a hole on the surface 
through which excrementitious matter is thrown out by the boring 
larva. An infested fruit when cut open shows many seed,? com¬ 
pletely spoiled and rotting mixed with excreta of the borer. A 
hairy caterpillar {Euproctis fraterna) sometimes appears on this 
plant and does some damage to the foliage, but is not as serious 
as the fruit borer. 

JaJc. Similar to mango and citrus, the jak tree also suffers 
from stem-boring grubs ; often the mango stem-borer is itself found 
on the jak tree. Sometimes the shoots and tender leaves are 
profusely covered with colonies of mealy bugs [Icerya and Pseudo¬ 
coccus) visited by swarms of ants. These mealy bugs drain the 
sap and affect the vigorous growth of the shoots. At the time 
when buds and fruits begin to form, a shoot-boring caterpillar 
[Glypliodes cwsalis) and a fruit-borer weevil are seen to do some 
damage in parts of Malabar, Mysore and Godavari. 

Bananas. In South India, as far as we know, the banana 
plant is not subject to any serious pests. The foliage is occasionally 
found eaten by caterpillars of sorts—chiefly by a black hairy 
caterpillar [Pericallia ricini), a spiny slug-caterpillar [Parasa lepida), 
and a smooth dark browui caterpillar [Prodenia litura). The ivell 
known stem-borer of banana [Cosmopolites sordidus), a small black 
weevil wdiich has recently become a serious pest of this plant in 
Australia, Fi]i, etc., though found in a few places in South India, 
has not yet assumed the status of a serious pest. Lace-wdng bugs, 
plant lice and scale insects are also occasionally noted as minor 
pests. 
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Grafe. The only insect that might be called a specific pest 
of grape in South India so far is the grape-vine flea-beetle {Scelodonta 
stfigicollis) ; it is a very small active coppery brown beetle which 
appears m numbers on the vines and bites holes on the leaves and 
tender parts of the plant. It has been noted chiefly in Krishnagiri 
and Peniil-ronda in South India. This insect has not yet gained 
the notoriety of its American cousin the grape flea-beetle of U. S. A. 
{Fidia viticida). In this connection, it might also be gratifying to 
note that onr vine-yards, though very few worth mentioning, have 
not yet admitted the dreaded grape-vine Phylloxera (P. vastatrix), 
a very serious pest in Europe and America. When land is not 
properly worked before planting, grape-vine setts occasionally 
suffer from the attacks of white ants, just like sugarcane, in some 
tracts. Cockchafer beetles are occasionally found feeding on the 
tender foliage at night, and now and then Sphinx caterpillars 
{Hippotion spp.) also do some damage as leaf-eaters. Scale insects 
{Pulvinaria sp. and Aspidiotus cydonice) have been often noted on 
the leaves and shoots also. 

Guava. As a rule this plant suffers chiefly from the attacks 
of a mealy scale {Pulvinaria psidii), colonies of which sometimes 
cover the whole foliage as white m,ealy masses which are visited 
by syfarms of black ants, the ants often doing greater harm as 
carriers of the pest; as an after effect a sort of sickly black 
blight appears on the plant. The fruits are invan’iably subject 
to fruit flies, often the same as found on mango. ISlow card 
then stem-boring beetle grubs are also found as on the mango 
tree. 

Melons. Fruit Hies constitute the main pest of melons of 
different kinds though now and then a leaf caterpillar {Glyphodes 
indica) and leaf beetles {Atdacopliora spp.) do some substantial 
damag'e. These may be observed in important melon tracts 
like Knrnool and Cuddappa. 

Tamarind. 1 shall not omit the tamarind although it is 
not comparable to other fruits mentioned above as a typical 
edible fruit. It is very common all over South India and is 
extremely important as an essential material for culinary purposes. 
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The fruits and shoots of this tree sufier from hard scales {Aspidiotus 
spp.) and mealy bugs. 

Of the other fruit trees which are found in difierent parts of 
South India but which are as yet of minor importance, we might 
make mention of fig, pineapple, custard-apple, wood-apple, cashew, 
sapota, papaya, Zizyphus and the bread-fruit tree. Of these, 
the papaya, sapota, custard-apple and bread-fruit tree have 
not so far been found to be attacked by any serious insect pests. 
On pineapples grown in parts of North Malabar I have recently 
noted on the fruits a mealy bug {Pseudococcus hromelicc), and 
believe it might have been an introduced pest. The wood-apple 
fruits are often bored by caterpillars which spoil the fruit pulp, 
and the foliage is eaten by the common nettle grub caterpillar. 
The edible fig, of which we have hardly any crop worth mentioning 
in South India, has been found subject to the attacks of stem¬ 
boring longicorn beetles [of which there is one {Olenecamptus bilohus) 
special to fig] in the same w.ay as in m,ango ana jak. On the foliage 
a slender ashy grey caterpillar {Ocinara varians) and some greyish 
weevils are noticed frequently. Mealy bugs and scales also occasion¬ 
ally appear on the fruits and tender shoots. Zizyphus, which 
is very rarely found cultivated, suffers chiefly from the attacks 
of a fruit fly {Carpomyiu vesuviana) and one or two caterpillars 
infesting the fruit. Though these are at present of minor 
importance, it is not unlikely that some of the finer varieties of 
Zizyphus which are now being tried in some orchards might be 
liable to the attacks of these pests causing some notable injury. 

Coming to the insect pests of introduced fruit plants like 
apples, pea,rs, nectarines, plums, etc., which are chiefly grown only 
on the hills and upland tracts, our knowledge is mmch more imperfect. 
On apple plants grown on the Nilgiris and Shevaroys the woolly 
blight {Schizoneum lanigem), a very destructive pest of apples in 
Europe and America, has already gained admission, and is beginning 
to assert itself. 

Though it is not the object of this paper to add anything in 
the way of control measures against the various insects noted above, 
for the obvious reason that very little w'ork has been done in that 
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direction, it might not be out of place here just to indicate in a 
very brief manner some of the naain principles upon which all 
such, control measures may be more or less based. All insect pests 
of fruit trees—for the matter of that all insects—can be brought 
together under two main groups according to their feeding liabits, 
viz., those that damage the plant tissue by biting and chewing, 
called biting insects, and secondly those that affect the plant not 
by biting or chewing, but by sucking up the plant sap from the 
tender portions, known by the name sucking insects. Under the 
first category we might include the different kinds of stem and 
fruit-boring larva; and leaf-eating caterpillars and beetles. In the 
latter group we have the mango hoppers, the citrus plant lice, 
scale insects, mealy bugs, tlie fruit-sucking moths and other bugs 
sucking the sap from the tender portions of the fruit trees. Except 
in certain special cases, all control measures depend a good deal 
on the above grouping, which, of course, pre-supposes a knoAvledge 
of the food habits of each pest. And this is particularly so when 
insecticidal methods are concerned. For all borers inside the stem, 
shoot and fruit, a direct curative measure like the application of 
insecticides is impracticable in most cases, as the creatures are 
internal feeders ; so, only such preventive methods as will check 
the multiplication of the pest are practicalhe in such cases—such 
as pruning the affected branches, cutting down and burning dead 
and dying stems, and destroying infested fruits. In some cases 
AAhere beetle or moth, larvse bore into thick stems of trees, they 
may be pulled out by a liooked wire, or killed by injecting a 
poisonous mixture by means of a syringe. For fruit flies, hoAvever, 
the only possible methods as far as we know at present are destroying 
infested fruit and trapping the adult flies by poisoned syrup. In 
the case of leaf-eaters lilce caterpillars and beetles, they can be 
easily collected and destroyed by simple mechanical means, or 
if insecticidal methods are demanded, Avhich will rarely be the case 
so far as we knoAV at present, a poisonous mixture can be dusted 
or sprayed on the foliage on lAhich the insects feed. The particular 
class of insecticides used in such cases is called a stomach poison 
and this is the kind generally used against biting insects : the poison 
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mixes with the food and poisons the insect. The common stomach 
poisons known are Paris green, lead arsenate, zinc arsenate, etc. 
For the other class of insects in which we inclnde mango hoppers, 
mealy hugs, scales, plant lice, etc., insecticidal methods will be 
found more practicable and eiTective. The kind of insecticide used 
in the case of most of these insects which are sucking in liabits 
is called a contact poison ; contact poisons generally affect the 
insects chiefly by external irritation and closure of the respiratory 
holes ; such an insecticide does not mix with the food of the creature. 
Among the well-known contact washes used are fish-oil soap, crude 
oil emulsion and. tobacco decoction. Spraying experiments carried 
on against the mango hopper pest^ with such washes in different 
parts of India have been found effective, and this method is becoming 
popular. For plant lice, mealy bugs and scales also such an applica¬ 
tion will be found effective. As stated before, peculiar pests like 
the fruit-sucking moth and bugs might require special methods 
based on common sense and experience, such as covering the fruits, 
trapping the insects, etc., etc. There is little doubt that insecticidal 
methods of pest control always play an important part in orchards, 
since some of the most destructive of fruit tree pests appear to 
be sucking insects—scales, mealy bugs, hoppers, plant lice, etc. 
That numerous scale insects are found on all kinds of fruit trees 
may be made out not only from foreign publications on fruit culture 
but even in India it is the case, vide my paper^ on ' ^ Coccidse affecting 
fruit trees in South India.’" As such, every fruit-groiver who 
wishes to carry on his work on scientific and successful lines will 
do well to stock some of the important appliances and materials 
necessary for carrying on insecticidal methods of pest control 
whenever wanted. Among these may be mentioned a knapsack 
spraying outfit, a brass syringe with a long spout for treating- 
borers in stems, one or two hand nets, and a small stock of insecti¬ 
cides like Paris green, lead arsenate, fish-oil soap and crude oil 


='■ Tropical AgrictiUurid^ LI, July 1918. 

-Report of the Proceedings of the Third Entomological Meeting held at Pnsa, 1919, 

pp. 601—610. 
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emulsion. These naay be considered as essential things for a 
gardener in the same manner as are his garden implements. In 
speaking of control measures, I may add as a general statement 
that the economic entomologist who has to deal with fruit insects 
has a most favourable field where some of the methods of applied 
entomology could be profitably demonstrated to farmers and their 
confidence easily gained. 























AN ANNOTATED LIST OF THE THYSANOPTERA KNOWN 
FROM INDIA AND CEYLON 


HV 

T. V. Ramakkismjca Aiyar 
Affricnllural CoUeffe, Coimbatore. 

In 1919 tlie writer published a sroaJI note * on Indian Thysanoplera, and it 
mav be j^athei'ed from ft that prior to 1912 hardly anythinpf of Importance was 
known or on record rej^aitlinia: the Indian representatives of the group 
Thysanoptera, in spite of the fact that the group is one of the major divisions 
info which insects are divided and that menabers of this group are very 
commonly met with all over India ; and nattirallj^ therefore, practically no 
attention appears to harx; been devoted to the scientific or et'ouomic importance 
of these insects tn India. In fact the Indo-Cevlonese region practically 
remained a ierra, ittcoffnita to Th^fsanoptensts till the year 1912. Prior to 
this periotl we havt'only rivo records, one of two Indian forms described by 
Newman “ in 1850, viz. Idololhrips haJidayi and Phi(eothrips anacardii 
collected on a species of Anacardium in Mysore, and another in 1909 by KiefFer 
I ‘ CeeMotbrips ' from Trichinoptily, S. India) in ' Marceltia ' VII* In his mono¬ 
graph of the order mostly including European forms, Uzel ® has just copied the 
two descriptions of Newman without any farther record from India, bin adding 
one species from Ceylon Phiu'oi/irips sienopudas^ W'lk., the description of which 
is also copied from that itf W.-iIkerlA. M. N. M. 1859). In 1912Mr. Bagnall the 
eminent English Thysanopterist described ^ an interesting species of thrips 
Panefurlolhrips iadiCHS from material collected and sent to the Indian 
Museum by the Madras Revenue Hoard in 1889. From the year 1913 onwards 
our knowl^ge of I ndo-Ceylonese forms gradually began to increase as may be 
found from the series of systematic papers ® ou the group published by Haguall 
since then. Howei'er, all forms recorded by him up to 1919, are only North 
Indian and Ceylonese ones, anti none from South India. With r^ard tti' South 
India a regular collection and a study of the bionomics of Stmth IntUiur 
Thysanoptera might be said to have commenced in 1915 when the material of 
‘ Paddv thrips * collectett by the writer and forwarded to the Imperial Bureau 
Ilf Entomology, London, was described bv Mr. €. B. Williams * as a new species 
Thrips (Bagnallia) oryme. Since then all records from South Intlia r^er to 
material brought together by the writer and mostly collectetl by himself. In 
1916 a small lot of South Indian forms vam forwarded to Mr. J. D. Hood, the 
well-known American expert on the order, and he published in 1919a paper’ 
baseil on that material, and this may be regarded as the first conntxied paper 
on South Indian Thysanoptera. Meanwhile, Mr. BagnalJ also kindly undertook 
to help, and material was suhniitted to him in 1919. Thonjfli he has not been 
able to u-<»rk out the whole lot sent to him, he has been publishing descriptions 
of some new forms from the material, on and ofi. since 1919. As to Ceylonese 
forms of the rirder, a fairly good niimt>er haw lieen described bv Bagnall in his 

‘ On our present knowledge of ' the Indian Thy,sanoptfcfa and theii economic 
importtince/ pp. 618-22. Report of the 3rd Entomological Meeting at Push 
in 1919-20. 

® Transactions of the Entomolorical Sticiety, London, 1856. 

^ Monographic der Ordnung Thysanoptera by Heinrich Uzel, Koniggratz, 
1895. 

* Records of the Indian Museum, p. 257, Vol. VII, 1912. 

* Bagnall’s serial papers on the group began with paper No. 1 in 1913 and 
No. XIV appeared in December 1924; all in tbe Annals and Magazine of 
Natural History, Ixmdon. 

® p. 353, Bulletin of Entomological Research, Vol, VI, London, 1915. 

’ * On some new Thysanoptera fri>m South India by J, D. Howl, pp. 90 103. 
Insecntor Insectia* Menstmus,* xii, 1919, Washington, 
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serial papers in the Annals. The unly connc>cte<l papec' on ceylotiese formsj 
however, is that of Karl Schmvtz ^ in 1913 ; the descriptions and synonymy in 
this paper have, however, been somewhat severely criticized by other workers, 
chief amonj? them beinj? Dr. Karny, the famous Austrian specialist on the 
group. 

In this paper an attempt is made to catalogue the known ThysJinoptera of 
India and Ceylon iis a working reference list, atsd us a sort of prelnuinarv 
preparatiot! for detailed papers, whenever possible in future, on the systeroatics 
and biotionn'cs of the Thysanoptera inhabiting the Indo-Ceylotst-se region. 

All i^'ords as far as possible up to li:S4 have l>een included here and it Ls 
believed the list is more or less up tfi date. The records include specie.^ so far 
known from the region divirttfd among 47 geneni. Of these about tialf a dozen 
are recently erected genera and all species except aixtut half a dozen are new to 
science, Coinparerl to the 3 or 4 forms alone that were known from the 
region in 1912, this addition imust be admitted to be substantial. There is 
hardly any doubt that a good many new forms will Ite described from the 
author's unworked material * (a g<K3d portion t»f which is now with Dr. Karny 
in Java), while numerous unexplored tracts of the country are sure to contain 
novelties awaiting the discovery <»f enthusiastic workers. 

Now that the importance of this order of insects, both from the scientific and 
economic aspects, is beginning to be realized, it is hoped, that these insects 
might receive the attention they really deserve, and it is believed that this list, 
rvith all its inevitable shortetunings, may serve some useful purpose, at least 
to those who might contemplate working at this gronp. The author is ^eatly 
indebted to Messrs. Hood, Bagnali, and Dr. Karny for the help received from 
them, and particularly to l>r. Karny for the valuable suggestions and 
encouragement ever since the author had the honour of his acquaintance. 

The arrangement followed in the list is more «>r less based on the synoptical 
tables of Dr. Karny. It may not be out of place here to append Dr. Karny’s “ 
synopsis of the major sub-divisions of the order, since that appears to be the 
most recent and perhaps, up-to-date classification. Though the greater 
portion of Karny’s arrangement is that of Hood, * the former has made some 
deviations. The translation® of the German synopsis was made by the author 
himself with the help of Hood's tables, but it is not unlikelv there may be 
some errors. 


Key to the SHb~4ivi%ums aitd fatuities of 
THYSANOPTERA 

1. Female with an ovipositor formetl of two pairs of gonapophyses from 
8th and 9th abdominal segments. Terminal abdominal segment seldom 
tubular, that of female longitudioally divided beneath and usually conical, 
that of male usually bluntly rounded, never tubukir. Wings microscopically 
pubescent; forewing with marginal vein and at least one longitudinal vein 
reaching tip. 

bub-otda.TEREBKANTIA 

A. Ovipositor curved upward. Wings broad and rounded at tip. Botly 
not depres-swl. Antenmc nine jointed. 

Super family. ...Aeolothkipoidea, Hood. 

Includes only one family—A eoi.oth Kiel doe, Uzel 


* K. Schmutz-2ur Kenntnis der Thvsanopterenfaunu von Ceylon, pp. 
991-1091 with 6 plates in Sitzher. Akad. W'iss. Math, Nat., Kl.. Vienna, 1913. 

Dr. Karny has now prepared a monograph on this material submitted to 
him and it is being pubfisheil. Tiie paper includes fk) records, with four new 
genera, and eighteen new species. 

*Thysanopetera—Deber.sichtsta belle Kamj-, pp. 231-61 ‘ Treubia, vol. 

J, livr, 4, 1921. 

* An outline of the sub-families and higher groups of the order Thys&uop- 
tera by J. l>. Hood, pp. 53-60, Prw. Biol. Socy., Washington, XXVIll, 1915. 

’ Since submitting this paper to the press, the author has seen a ti-anslation 
of Dr. Karny's full sjTiopsis in the Bulletin (No. 168 of the Florida University, 
Published December 1923) on N. American Thysiuioptera bv J. R. Watson, 
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Ovipositor ctirved downward. Wings narro%ver Md almost alwa^'s 
pointed at tip. Body more or less deiaressed. Antennee six to eight jointed 
(exceptionally nine jointed). 

Bnper family...TuRiPoruEA, Hood. 

(a) Antennje nine segmented, without apical stylus, 3»d and 4th segments 
enlarged and conical without sense cones but with sensory band 
at apex. Fore tarsus with claw like appendage. 

Fani il y......... Heterothri pj da. , Bagn al 1. 

(<i’) An ten me six to eight segmented, usually with an apical stylus of 
one or two segments, rarely the 6th segment with a transverse line 
making the antenna appear nine segmented. Jsegments 3 and 4 
not conical, usually with sen.se cones, rarely with a sensorj' band 
at apes. Fore tarsus never with jm appendage. 

(^) Antennae not montliform, six to eight segmented always with a 
one or two jointed apical stylus, Srd segment urually 4th 
always with sense cones, never with a tjmpanom like sense 
area on dorsum of apex. Pmnotum without longitudinal 
dorsal sutures, anterior and posterior femora not enlarged. 
Tip of abdomen usually sbarply conical. Ovipositor almost 
invariably well developed. 

{*r) Sixth antennal segment large, never small in comparison 
with fifth, genendly the largest in the whole antenna. 

(tf) f..ast abdominal segment of female conical, not well chiti- 
nized, seldom stronger than the preceding segments, 
liristles on s^ments 9 and 10 not very long or stout, 
never thomlike. 

Family..... Thripida:, Uzel. 

(</') Last abdominal segment of female cylindrical, very 
heavily chitinized bristles on 9 and 10 segments excep¬ 
tionally lc®g, stout and thomlike. 

Family. Panchaetothripida;, Bagnatl. 

Sixth or sixth and seventh antennal joints small, styliform, 
minute in comparison with tne fifth which is the largest 
in the whole antenna. 

Family.... .....CeRatothrIpida, Bagnall. 

■d^) Antennae moniliform eight segmented, without apical stylos, 
third and fourth segments without sense cones, each with a 
tympanum like sense area on dorsum of apex. F^notum 
witii longitudinal dorsal sutures, anterior and posterior 
femora greatly enlarged. Abdomen blunt, ovipositor very 
weak, probably function less. 

Family... Merotmripida:, Hood. 

II. Female without ovipositor. Last abdominal segment in both sexes 
always continuous beneath, almost invariably tubular. Wngs without 
pubescence forewing with at most a single abbre\-iuted median vein. 

Sub-order.....TUBU LI FERA 

A. Maxillary' palpi 2 segmented. Antennae eight, rarely seven segmented, 
middle coxje more apart from each other than front and hind coxte. Ninth 
abdominal segment not or rarely longer than the eighth. Terminal abdominal 
hairs rarely much longer than tube. 

Super family. Piieceothripoidea, Hood. 

(rt) Last abdonnnal segment absolutely not tubular, greatly swollen, 
parabolic in dorsal aspect. Tergum of abdominal segments 2 to 9 
transversely linear. 

Family. Pvcothripida;, Hood. 

(rt‘) Last abdominal segment slender, cylindrical or tubular, forming the 
tube. Tergum of abdominal segments 2 to 9 not transversely 
linear. 

{^) Hind end of 8th abdominal segment without hook or cone- 
shaped projections. 

(c) Tube (last segment) much shorter than the remaining 
segments together. 


19 
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(rf) The third segment of antenna with strong crest-Hke 
la^e sense cones at its distal part 
i^tni ly....... „Ec acasthothrimd-^ , * Bagnal 1. 

(<f*) Sense cone of third antennal segment not mote 
strongly de\'eloped than in the other segmented 
{^) Sense cone of antenna usually long and pointed , 
near each there is an accessory cone or a long 
slender bristle in addition ; on this account 
the antennal segments are markedly swollen. 
The eyes are unusually large, close together, 
mouth cone pointed. 

Family . Eupathith ripi da e, * Bagnal 1 . 

(e' I Sense cone of feeler not special! y well developed, 
eyes smaller. 

{f) Male without a tube like projection on each 
side of sixth abdominai segineiit, 

(g) Head not produced in front of the 
eyes, vertext not sharply conical, 
rarely piominently overhanging base 
of an ten me. 

Family. Fhloeothripidae, Uzel. 

(g*) Head more or less produced in front 
beyond the ^es, vertex conical, 
usually over hanging base of 
antenna, bearing the anterior ocel¬ 
lus at its extremity and usually with 
a .strong bristle in front of the eye. 

Family.. „ 1 doi.oth ri pidjE, Bagnall. 

(/*) Male with stout tube like jprojection on each 
side of the sixth abdominal segment. 

Family. MeoaturipidjE, Kamy. 

The tube greatly elongate, three or four times as long 
as the bead, and nearly ris long as all other abdominal 
segments together. 

Family.HvsiRicoTHKin[D,»t, Karny. 

(d*) Hind end of 8th abdominal segment with a hook or cone- 
shaped process, the antenme and tnbe short and thick. 

Family.., .Cmiroxh ripoiohdje, Bagnall. 

B. Maxillary palpi one jointed. Antenna four to seven segmented. Hind 
ooxsB more widely separated than the front and middle pairs. Ninth 
abdominal segment longer than the eighth. Terminal bristles of abdomen 
much longer than the tube. 

Super family. Urothripoida:, Bagnall. 

Only one family.........U rothripidae Bagnall, 

Dr. Kamy’.s synopsis of Keys to the known genet‘a is not added here as it is 
pretty long. The Keys in the same publication (TVeubia Vol. f) and the same 
author’s numerous Keys for distinguishing the described spp. of various 
genera found in the pages of Zt. fur. Wisseii Insekteiibiol, 1914-16, will be 
very useful to workers on this group. 

LIST* OF INDO-CEYLONESE THYSANOPTERA 
Su b-order—TEREBRANTIA 

AEULOTHRlFlDAi 
Aeoloihrips, Holiday 

A, fnlvicoUi%, liagnall* p. 2S3. A. M. K. H., Lv, 1919. In Verbascum flowers, 
very close to A, lascialus, L. (Imms. Coll.), Cawnpore. 

' Hood considers that these two families erected by Bagnall are synonyms of 
Phloeothripidoe Uzel, and gives reasons, tide pp. 7-12. Psyche, xxlii, 
1916. 

• Only the more important references are given undereach species; the same 
is the case with regard to synonyms, localities and host plants. 
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Thripid/e 
ScirioiftripSf Shull 

S, signipenniSf BagnaU, p. 22, A.M.N.H., x)ii, 1914. Under leaf sheaths 

of banada....„„„„.Peradeuiya, Ceylon. 

i'. dorsalis. Hood, p. 90. Ins. Incis. Meostr, April 1919. In shoots or 
castor and chillies........Coimbatore (Karuakrishna Coll.) 


Pseudodendrolhrips, Schmutz 

P. orniUhsinta, Schrautz, p, 999, Sitzber. Akad. Wiss., cxsii, 1913. On 
Alacrocarpus integrifolia.. .......,.Peradeniya. Ceylon. 

Dendrothrips, Uzel 

D. sexmaculatas, Bagnall, p, 401, A. M. N. H., xvii, 1916. Peradeniya. 
Ceylon. 

Z>. indicm, Bagnall, p. 261, A. M. N. H., iv, 1919. In arrow-root leaves 
Taliparamba, S. India. (Ramakrishna Coll.) 

Very near sexvmcutaias, B. differing in colour of abdomen and wings. 

D, bhpinosus, Bagnall, p. 455, Bal. Ent. Res., xiv, 1924. On tea leaves 
.Nilgiris. (Near £>. saltahix, Uzel.) 

Rhipipkoroihrips, Morgan 

A. {Reitihrips) bicotor, Bagnall, p. 290, A. M. N. H., xii, 1913. On vine 
.....Ceylon. 

R. crtuntatus. Hood, p. 94, Ins. Insc. Metist., April 1919. On grape vine 
leaves.......................Coimbatore. (Ramakrishna Coll.) 

On Cttreya arborea.., .Ceylon. (Rutherford Coll.) 

SelenotJkrips, Karny 

5. {P/iysopus) rtibrocinctus, Giard. Bull. Soc. Ent. France, p. 263, 1901, 
and also Trop. Agri., xxvii, 1906. Cacao thrips. (W. Indies). Noted 
also in mango in Florida 

=»5i. lucttdax, Sehmutz, p, 994, Sitzber. Akad. Wiss,, exxii, 1913. On 
Anaoardiuvt orientale. .. ........Peradeniya Ceylon. 

Hetiothrips, Haliday 

//. tiidicus, Bagnall, p. Z91, A-M.N.H., xii, 1913 On onion, brinjal, and 
on indigo......Sirsiah (Behar) and Surat (Bombay). 

//. brunneipennis, Bagnall, p. 318, A. M. N. H-, xv, 1915. On Liisea leaves 
_.....................Peradeniya. Ceylon. 

//. minutissumn, Bagnall, p. 260, A. M. N. H., Iv, 1919 in Violet flowers 
......Surat* 

//. hitmorrhoidalis, Bonche var Ceylonica, Schrautz, p. 992, Sitzber. Akad. 
Wiss., cxxii, 1913, on cacao ;....Peradeniya. Ceylon. 


Franklintella, Karny 

F. sulphurea, Sehmutz, p. 1019, Sitzber. Akad. Wiss., cxxii, 1913; in flowers 

of Thunbergia alata.,,., .........Peradeniya. Ceylon. 

For other spp, see below under Pitysofhrips, 


Taeniot/trips, Servilie 

T major, Bagnall, p. 216, A. M. N, H., xvii, 1916, in Rhododendron 
flowers.........Garhwal. N, India. 


Physothrips, Karny 

P. iefroyt, Bagnall, p. 292, A. M. N. H., xii, 1913 ; in Tea flowers.. 

Darjiling; alsop. 63, Boll. Ent. Res., ix, 1918. 

P, usitaius, Bapiall, p. 293, A. M. N. H., xil, 1913; in flowei^ of Biuea 
frofidosa< Allahabad, N. India; Frankliniella nigricornis and F, 

of Sehmutz, pp, 1020 and 1022 Sitzber, Akad. Wiss., cxxii. 
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1913 on coffee and crotalm ta from Ceylon are according to Kanay same as 
P, Hsitatm, Bagnall, xnde p* 365. Zt. Fur. Wissen. Insekt, x, 1914. 

P, iMgiceps, Bagnall, p. 220, A. M. N. H., xvli, 1916 in Rhododendron, 
flowers...Garhwal. N. India. 

P. {FrankUnielld) vitata, Schmutz, p. 1023, Sitzber. Akad. Wiss., cxsli. 
1913 : in Thunbergia flowers.Peradeniya. Ceylon, 

P. setiveniris, Bagnall, p. 61, Bull. Ent. Res., ix, 1918. On Tea.... 

Darjiling. N. E. India ; also p. 305, Treubia, ill 1923* 

P, bnmneicornh, Bagnall, p. 218, A M* N. H., xvii, 1916, first noted from 
Japan, p. 206, A, M. N. H., 1018, on Rose. Darjiling. 

P, peeuliaris, Bagaall, p. 206, A. M. N. H., 1, 1918 on Lucerne. Pusa. 
N. India, also p. 30S, Tteubia, ii, 1923. 

P, minor, Bagnall, p. ^3, A. M. N. H., viii, 1921 : in leaves of Ipomm 
Uaphylina,,,,,,.,,J\as\A\\T, and Coimbatore, S. India (Ramal;rishna Coll.) 

P, andrexvesi, tognatl, p. 394, A. M. N. H., viii. 1921. Darjiling. 

P. flavtdulus, Bagnall, p. 628, A. M. N. H,, xii, 1^3: in flowers of 
boiyia ja^nieif, Dehra Dtui: also noted at Bhowali f Knmaon). 

ThriPs, Linnoetts 

Thrips strialopennata, Schmutz, p. 1002, Sitzber. Akad. Wiss., cxxii, 1913. 
on grass ; Nuwara Eliya, Ceylon. 

T. flormu, Schmutz, p. 1003 do. do. do. In Cinnamomum 

flowers..,..,... .........Peradeniya. Ceylon. 

( T. magnipes, Schmutz, p. 1006 and T. rhodamnitie, Schmutz, from Ceylon on 
cierodendron and Rh^amnta, p. 1008 do. do. are contracted 
specimens of T. flora, Schmutz according tt> Karny. vide p. 109, Jour. 
Siam. Socy., xvi, 1923.) 

T parx^a, Schmutz, p. 1004, Sitzbei. Akad Wiss., cstxti, 1913 in CiHHd' 
momum flowers...,.................Ceylon. 

T. longalaia, Schmutz, p. 1009 do, do. do. on 

CiHHamomuut and Clerodendron leaves...........Peradeniya. Ceylon. 

T, sniplmrea, Schmutz, p. 1011 do. do. In CinHamomtuH flowers. 
..,.....,...„....P'eradeniya. Ceylon. 

T. nigriflaxvi, Schmutz, p. 1012 do do. do. 

T, eolorata, Schmutz, p. 1013 do. do. do. 

([This is regarded by Karny as a colour x'ar of T. florum.) 

T, pallida, Schmutz, p. lOlS, Sitzber. Akad. Wiss., cxxli, 1913....,,, 

....Peradeniya. Ceylon (Some of the above of Schmutz are 

regar^id as synonvms of flornm, Scb. by Karny.) 

T, [Bagnatlia) ory^ae, Willianrs, p. 353, Bull. Ent. Res., 1915, on young 
paddv, Oiingleput. S. India (Ramakrishna coll.) ; see also p. 109, Jour. 
Siam. Socy., xvi, 1922, noted In Ja\-a (Karny). 

T, pallidulns, l^nall, p 421. A. M. N, H.. xiii, 1924.....Piisa. 

Rhattipholhrips, Karny. 

R, Hneata, Schmutz, p. 997, Sitzber. Akad, Wiss., csxii, 1913. Peradeniya, 
Ceylon. This is desciibed by Schmutz as Bracliythrips, See p. 295, 
Zt. f Insekt, 1014, for Knmy’s note. 

Dendrothripoides, Bagnall. 

D. ipomea, Bagnall, p. 625, A. M. N. H., xii, 1923, in leaves of ipotaea 

liaPhylina,,,,.,,,,, .......Maddur, Mvsnre (Ramakrishna coll.) 

Euthrips Targ^TtEz, 

(Hood objects to the use of the name Euthrips ^). 

E, eilriciftcltis, Bagnall, p. 270, A, M. N. H,, iv, 1919. On Arrow-root 
leaves........«............-..Talipairamba. South India. (Ramakrishna coll.) ; 

very close to Kamy*s E, flaxneinctus from Java. 


* On proper generic names for certain Thysanoplera of economic importance 
Hood, pp. 34 - 44 , Proc. Ent. Socj'.. Washington, xiv, 1914. 
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E. ftavicinctm, Karny, p. 115, MarcelHa, xi, 1912, in galls of HmttalGfnena 
aromatica in Java. See also p. SS, Bull der. Tard, Bot. Buitenzorg, 
X, 1913. 

=Neophj’sopus medioflavus, Schnjutx, p, 1017, Sitzber, Akad. 
Wiss., cxxii, 1913. vide Kamy, p. 357, Zt. Fur. Wissen Imekt, 
191S. Pteradeniya. Ceylon. 

Aptinotht'ips, Haliday. 

A, ritfits var.cottfmticomis, Uzel-Bagnall, p. 205, A. M. N. H.,i, 1918, in Tea 
fiowers.....Darjiling. 


PerissotkripSt Hood 

P^ parviceps. Hood, p. 92, Ins. Insc. Mens., vii, 1919, in shoots of 
Ailanthus excelsa^ Coimbatore (Ramakrishna coll.) near Chilothrips and 

Bregtnatothrips, Hood. 

ft, Ramakrishna!t Bagnalt, p, 625, A. M, N. H., xii, 1923, inside tips of 
rolled up sugar-cane leaves. Palur. South India (Ramakrishna e'en.) 

Tryphactothrips. Bag^all. 

DinurothriPs ruikerfordi, Bagnall, p. 319, A. M, N, H,, xv, 1915. 

—Tryphactothrips do. Bagnall, p. 257. do. iv, 1919. 

On allatnanda leaves. See also p, 264. do. do. 1921 Ceylon. 

This is the type of Bagnall's genus. 

T. octarticulata^ Schmutz, p, 993, Sitzber. Akad Wiss., cxxii, 1913. 

Peradeniya. Ceylon. This species is described by Schmutz as a 
Paraihetlothrips^ Uz. 

Bagnall is of opinion that * Dtnuroihrips * should be placed near Heliothrips 
and not with Panchtsiothrips, 

PAttCH.mTOTllMlI'UJA. 

Panckaeiothrips, Bagnall 

P, indicus, Bagnall, p. 257, Rec. Ind. Mns., 1912, on Curensna 

Madras, al«> on Arrow-root leaves, Taliparamba. S. India. (Ramakrishna 
coll.) 

Sub order—TUBULIFERA 
ECACAKtHO'mniPlD.iE 

EcacanthrothripSf Bagnall. 

E, sangninem^ Bagnall, p. 331, A. M. N. H., xv, 1915, and also p. 201. 

Rec. Ind, Mus., 1913. 

^ Acanthothrips sanguiums^ Bagnall (19(^) 

= ormothrips sanguineus t Buffa (1910) 

= Do. Schmutz. (1913) 

(See p. 277, ' Treubia,’ iii, 1923, for these synonyms.) Under tree bark; 
recorded from Peradeniya, Ceylon,—and North India. 

PHr.CEOTMRlPlD^ 

Phkeothrips, Haliday 

P, anacardiii Newman, p. 266, Trans. Ento. Soc., 1855, on Auacardittm. 
Mysore. 

P. stenonulaSf Walker, p, 224, A. M. N. H., 1859,.,..,....Ceylon. 

Liothrips, Uzel 

Z,. ordinariuSf Hood, p. 101, Insc. Mens., vii, 1919, in shoots of Sesbania 

grandiflora .Coimbatore, (Ramakrishna coU,) 

L. nigert Schmutz, p. 1080, Sitzber. Akad. Wiss., exxu, 1913, Peradeniya. 
Ceylon ; described as an Ischyrothrips, See also reference by Karny 
pp. 46 to 49, Treubia, H, 1921. 

£. sp. Kieflfer, ‘ Marcellia,’ 1905 in galls of Quetcus apicata. North India. 
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Oolichothrip^, Karny 

D. varipes, liagnall, p. 359. A. M. N. H., vii, 1921, ou wild l>«sh. 
Co] mbatore. ( Rataakrishwa coll.) 

Ccphalotftrips, Uzel 

C. fiispanicus, Bagnall, p. 629, A. M. N. H., 1923, in Rhadlmdendron flowers 

.Garhwal, North India. 

^ Mal<tcothrips, Bagnall See p. 635, A, M. N. H. (9), xiv, 1924. 


Hitidudtta, Karny 

H. aptcaiis, Bagnall, p. 323, A. M. N. H., xv, 191S, on jungle plant; 

.......Almora, North India. 

Haploihrips, Scrville 

H. tenmpenms, B.ngnall, p. 210, A. M. N. H., i, 1918 , on Tea bashes and rose. 
...*.Darjiling. (Andrews coll.) 

N. putipes, Bagnall, p. 273, A. AI. N. H., iv, 1919, on diseased pepper 
berries.............Taliparamba, Sotith India. (Ramakrishna coll.) 

H. Urffiinalh, Schmiitz, p. 1033. Sitzber, Akad. WJss., cxxii, 1913, on 
bare boo Ceylon. See also ‘ Treubia, ’ ii, p. 32, 1921, 

Kamy thinks this is probably a PlesotJtrips. 

H. ceyUmica, Schrantz, p 1038, Sitzber. Akad. Wss., cxxii, 1913, in 
Croialaria flowers......Peradeuiya. Ceylon. 

H. sot or, Schrantz, p. 1039. do. do. do. Ceylon. 

M. gangttaiierij Schmutz, p. 1034. do. do. do. Peradeniya. Ceylon. 

H. sororetda, Sehtnntz, p, 1036. dc> do. do. in flowers, 

..............................Peradeniya. Ceylon. 

A long note by Kamy cm this genus and some Ceylon spp. of Schrantz is 

found on p. 87, Zt. fur. Wss. Insekt, si, 1915. 

Neoheegena, Schrantz 

N, fttmipennh, Bagnall, p. 360, A. M, N, H,, \if, i92l, Kurseong. 
Hiraalayas. (Gravely coll.) 

N. citripes, Bagnall, p. 360. do. do. an AbnlUon 

mdictitn... ..Pusa, 

N. indica. Hood, p, 96, Ins. iusc. Mens,, vil, 1919, in AUanihus aw^/fashoots. 
Coira fc^ore. (Raraak rishna coll.) 

N zizyphi, Bagnall, p. 629, A M. N. H., xii, 1923, on Zizypfms rugosa, 
Paresnath, Bengal, 

Cecidoihrips, KieSer 

C* (yursarutn, KieSer, p, 165, ' Marcellia,' vit, 1909, from unknown plant 

galls. Trichinopoly, South India, 

CceuuroiPrips, Bagnall 

C. affinis, Bagnall, p. 361, A. M. N. H,, vii, 1921, among cotton. Ceylon. 

Austrotltrips, Brethes 

A, cochitukinensis, Kamy, p. 113, Jour. Siam. Socy., xvi, 1923. Very 
common in galls of CwycopUris floribunda. Western (Thats. (Y. R. Rao 
and Ramakrishna coll.) 

Originally described by Karny from Siam collected in leaf galls of 

Hymenodictyon parvifloruttL. (See also p, 436, Agrl. Jour. India, July 24.) 

Tridwthrips, Uzel 

T. {Neostnerinthoikrips) frttcitmm, Schrantz, p. 1052, Sitzber. Akad. Wiss., 
cxxii, 1913........................Peradeniya. Ceylon- 

EumorpkoUirips, Schmutz 

E. albicornts Schmutz, p. 1050, Sitzber. Akad. Wiss., cxxii, 1913, in 
Cinnatnomnm flowers,..,,......Peradeniya. Ceylon. 

(See pp. 145 and 147 of Zt. Pur Wiss. Insekt, xl, 1G15 for notes by Karny.) 
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Androthrips^ Karny 

A, flatdpeSt Schmuta, p. 1031, Sitiber. Akad. Wiss.,cxxii, 1913, Ceylon. 

A^ fjavipes, Bagiiall, p. 27, A, M. N. H., xUi, 1914. Ceylon ; On Met/iexylon, 
Under the same name the above two spp. are described by different autliors 
and it is not known whether the two are synonymous. See p. 94, Zt. Fur. 
Wiss. Insekt, xi, 1915, where some differences are noted by Kamy. 

Aleurodothrips, Franklin 

/4. fasciaptnnis^ Franklin'Bagnall, p. 324, A. M. N. H., xv, 1915, among 

scale insect sp. Aspidtotuilatamiie, .Ceylon, described 

by Franklin in 1908, p. 727, Proc. U. S. Nat. Museum., xxxiii. 

Cyncikothrips, Zim$tiermatr=Chront<ttothrips, Sehmutt 

G, kamyi, B^all, p. 28, A M. N. H., xiii, 1914, in marginal leaf galls 

of pepper................... ......Peradeniya. Ceylon. 

C- mir€ibilis, Schmutz, p, 1041, Sitzber. Akad. Wiss,. cxiii, 1913. on 

Paveita ....Ceylon. 

G. {chroifiatothrips) fasciaiat Schmutz, p, 1044, Sitzber. Akad Wiss., cxxii, 
1913. Peradeniya. Ceylon, 

G, ichromatothrips) mtnulicornis, Schmutz, p. 1045 do. do. do. 

G. \cht^<»ttatothriP$} plantaginis, Schmutz, p. 1047 do. Nuw'ara Eliya. 

Ceylon. 

<7. waisotii, Kamy, p. 104, Ent, Mitteil., ix, 1920, Bentotta. Ceylon 

Crypiothript^ Uzel 

C. ImtguSf Schmutz, p. 1054, Sitzber. Akad. Wtss., cxxii, 1913, on Paveita, 
Cey'lon. 

This and another C, pavetfiae on p. 1055 aljove are described as ’ Aiesoihrips, 
Karny considers them to be Cryptoihrips and sjmonyms. 

At^rhenothrips, Hood 

A. Ramakriskna:^ Hood, p. 99, Ins. Insc. Mens., vii, 1919, producing galls 
in leaves of eUttgi, Coimbatore. (Ramakrishna coll.) 

Mr. Bagnall in his recent paper ’ considers this insect to be a mesothrips 
close to 31, iettdsi, i?., though Kamy disagrees with this view. 

AfesoiAriPs, Zimmerman 

31, indicus, Bagnall, p. 36S, A. M, N. H., vii, 1921, from Sat bark. Dehra 
Dun. N. India. 

Mr. Bagnall in his recent paper describes the following Spp, of Alesothrips 
from this region. 

31. brevis, B., p. 636, A, M. N, H.. xi\\ 1924, in pepper galls. Ceylon 
with Androthrips flavipes, Sch. 

31. angmticornis, B.,p.638do, do. on bushes, Peradeniya, Ceylon. 
3L karnyi, B., p, 639 do. do. in pods of Atbizsia lebbeck 
Dehra Dun, N. India, 


Ischyroihtips, Schmutz 

/. crassvs, Schmutz, p. 1076, Sitzber. Akad. Wiss., cxxii, 1913, in BattHnia 
trianara shoots.,..Ceylon, 

I, obsenrus, Schmutz, p. 1074 do, do. do. do. Kamy 

thinks this may be a Afesofhrips, 

/. ttiger, Schmutz, p, 1080 do. do. do. Peradeniya 

Ceylon, 


' Annals and Magazine of Natural History, xiv, December 1924. 
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OinotltripSf Hagnall 

D. sumatrensts, Bagnall, p. 11, Trans. Nat. Hist. »oc. Northuld, iii, 1908. 
For synonyms seo ' Treubia,' iii, p, 293, 1923. See also p. 203, Phil. Jour. 
Soc.. xvii, 1920. Burma. Philippines. 

O- fttrcifer, Schniatz, p. I02f», Sitzber. Ahad. Wiss., exxii, 1913.. 

l^radeniya. Ceylon. 


Diapkorothf'tpt, Kemy 

D, tmguipet, Kamy, p. 186, Ent, Mftteil., iv, 1920, Bentotta. Ceylon ; 
also p 299, Treubia, iii, 1923 

I DOnOTHRIPID.^: 

Dicaiotkt ipSt BuHa 

D, datla-torrensiSi Schmotz, p. 1067, Sitzber. Akad. Wiss. Vien,, 1913 
Ceylon ; refeired to by Karny also, p. 6S, Trenbia ii, 1921, from Java. 

D. proxitutis, Bajs^nalt, p. 289. A, M. N. H,. xiii, 1914, in Crotalaria pods. 
Ceylon. 

D, Bagnall, p. 289, A, M. N. H,, xiii, 1914, from decayed pods of 

Pimseolus,,, ..................Ceyltjn. 

D. levi$, Scbmutz, p, 1072, Sitzber, Akad. Wiss., oxii, 1913. Pemdeniya, Ceylon. 
do, do, Karny, p. 189, Ent. Mitteil., ix, 1920. j^ttalam, Ceylon. 

D orassiceps, Bagnall, p, 399, A. M. N. H,, viii, 1921...............Bmma. 

D. procer, Schmutz, p. 1063, Sitzber. Akarl. Wiss.. cxxii, 1913. Ceylon. 

D, nomts, Schmntz, p. 1066, Sitzber. Akad. Wiss., cxxii, 1913. Ceylon. 

L>, f>xuHeilArsi&, Schmotz, p. 1070, do. do. Peradeniya. Ceylon. 

Cigantothytps, Zimronman 

G, tibioHs, Bagnall, p. 364, A. M. N, H., vii, 1921, on Car}‘oa aroborea,,., 
.Ceylon. 

G, spinosns, Schmntz, p. 1078, Sitzber, Akad. 'Wiss,, cxxii, 1913, Ceylon. 
(This is described as an Jsckyrotbrtps by SchnuTtz.) 

Pftoxothrips, Kamy 

P, breviceps, Bagnall, p. 380, A. M. N. H., xiv, 1914......Simla, 

Xleotfn‘ips, Schtnui^— Draeothrips, Bagnall (1914) tvtixt Mec‘pnotkrip&, 

K, gigans, Schmoitz, p. 1058, Sitzber, Akad, VViss., exxii, 1913. Or 

banana fmit..,.....Peradeniya Ceylon 

X, ceylonkm, Bagnall, p. 290, A, SI. N. H., xiii, 1914 Ceylon. (See p. 
219, A. M, N. H,, i, 1918 ft jt synonymy.) 

Iddothrips, Haliday 

/, hJidayi, Neftynan, p. 265, T. E. S. ISSSon Anacordium, ip, ..Mysore 

/. SchetdiUngi, Kamy, p. Ent. Mitteil, ix. 1920. Puttalam. Ce^ion. 

M EG ATH R 

Bactridolhrips, Karny 

B, iermltcornti, Bagnall, p. 31*7, A. M. N. H., rih, 1921, described from one 
male only,...,,.......„,„,,.IHindaluoya. Ceylon. 

HystrtcotiiyipipjE 
Leeuwenia, Kamy* 

L, \Pmteurotkripi} conaceni, Bagnall, p. 216, A. M. N. H., ix, 1912. 

Dehra Dim (N. India) : see also p. 640, R.M.N.H., xiv., 1924 
L. ifufious, Bagnall, p. 377, A. M, N. H., xiv, 1914 Moulmein, Btirma. 

L engeniae, Bagnall, p. 640, A. M. N. H., xir, 1924, on Engenw, Kodai 
kanal, Piilney Hills. 


* The author has since noted and described a new species of each of these 
genera in this lourual, see p. 788. 
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The following is a list of the new forms, described in the forthcoming 
paper of Dr, Kamy on Indian Thysanoptera, 


Terebrantia 

1 . Hydatothrips ramaswamiah, n. sp. 

2 . Tryphactotnrips mundus, n, sp. 

3. Ayyaria chaetophora, «. gen and sp. 

4. Mycterothrips setiprivus, n. sp. 

5. Anaphothrips oligochaetus, h. sp. 

6 . A, ramakrishnae, n. sp. 

7. Stylothiips brevipalpis, n. gen and 

sp. 

8 . Ramaswamiahella ? subnudula «. 

gen and sp. 


Tzibulifera 

1. Khynchothrips palHpes, n. sp. 

2. Dolichothrips ovbrip^, n. sp. 

3. Haplothiips ramakrishnae, n. sp. 

4. Trichothrips hadrocerus, n. sp. 

5. Eothrips fioriiperda, n. sp. 

6 . Aiidrothrips ramachandrai, n. sp. 

7. Mesothrips meTinocnemis n. sp. 

8 . M. apatelus, n. sp. 

9. Ramakrishnaiella unispina, n 

gen. and sp. 

10 . Gynaikothrips intcilLcatrs n. sp. 
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NOTES ON THE BIRDS OF THE SIKKIM HIMALAYAS 


Herbsrt Stevens, M. B- O. U. 

Part VII 
{CoHc/iision) 

{With Z plates) 

{Coniimud frotu page 6S5 of this Volume), 

443. The Hloialayaa Brown Fish*OwL Kettipa zeytonensls nigripes (Hodgs.). 

This form is larger, and oti the underparts somewhat paler. Wing 2-3c.m 

longer than in the typical ^ ::eyhiieHsis.' Dr, Hartert gives tile distribution 
Himalayas, exact distribution not known. Unknown to me, but a Ketnpa was 
seen on a few occasions around Hathipota in the Eastern Dooars and could 
hardly have been referable to this form as it is only likely to be found above 
the base of the hills, though my largest I wing of 405) was obtained in the 
plains of Upper Assam. The wing measurement of typical ' zeylottetisis* is 
given 39-41*5 c. m. (Hartert) 

444. The Ttwtvy Fislt-Owl. ICeh^a flavtpes (Hodgs.). 

Recorded for tlie Lower Himalayas at elevations not exceeding 5,000'. 'Die 
only specimen that I have seen in recent years is one secured in tlie Tista 
Valley by Mr. H. P. P. Barrett This specimen is in the Darjeeling Museum. 

445. The Forest Eagte-Owl Hnliita nipalensis (Hodgs.). 

Recorded for the Himalay’as at elevations not exceeding 7,000'. 

Mai (‘Khola’) Valley, East Nepal, $ 14-442, wing 450, obtained along 
with a single youngster from the nest. The latter became quite one of the 
attractions to the paharia youths who frequenter! my camp, beiog accommo¬ 
dated during the day in the nook of a rock, with suug quarters at uight, as it 
was wont to sU at the foot of my stietcher inside my tent, and invariably 
awakened me with a friendly chuckle. After many vicissitudes and trials from 
the penetrating cold of these high altitudes to the steamy heat (100* in the 
shade) of Calcutta in May, and a rough voyage home in the S. W. Monsoon ; it 
was safely deposited in the Regent's Pork Collection where for several years it 
was an inmate. Mr. G. IL Shaw had one in serai*captivity for many years. 
Turzum, ^ 29*545, wing 441 (O. Liiidgren). Sungma, 27-12-18, wing 438 
(C. E, Brown), procured at mid-day whilst demolishing the remains of a 
Kalij Pheasant when dcsturbed by tlie beaters. Report^ to me on a few 
occasions in tlie Rungixnig Valley, where these two last specimens w'ere 
obtained at ele^^ations below 5,000'. 

446. The Hitnalayim Scops Owl. Oltis scops peitnams. (Hodgs.). 

Obtained on one occasion only at Turzuni, 29-10-18, at an elevation of 
5,200' (O. Liudgren.), and seen at Gopaldhara bn a few* occasions at early day¬ 
break and often auspeetetl of being in the vicinity of the Bw., but it is a 
strictly iioctumal owl, difficult to hK'ate. In this spetiiiien the whig is 140. 
Coloration : a dark phase, scupulars bull and white mixed, Jst quill Iqn^r 
than the 8tli; 4lh quill longest and slightly longer than the 3 kI. 'Phis bird is 
evidently referable to HiKlgson’s ' peunatus,^ but is darker than any specimens 
in the 14. M- from Nepal. O. s. sitmiia Hodgs., appears to be the bird whiclr is 
scattered over the plains of Nortliem Inrlia. One very rufous specimen 1 liave, 
was collected bj' Mr. C. B. Antratn in the Luskerpore Valley in Sonth Syihet. 
In this example the 1st quill shorter than the 8th ; 4th quill hnigest and more 
proiiouncetl in length to the 3rd than in the previous example. 

447. The Spotted Himalayan Scops Owl. Otus spHincephalit!; (BljTh). 

Apparently generally distrilmtcd, though few specimens fire actually secured. 

Obtained around jiilangpti at 5,000', above the'i'ista Vallej*. (G. E. Shaw*), 
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So XXI—RECOVERY FROM THE BITE OF A CtatMONKRATI 

* (B- CJLNVWUS), 

In July last, I was called early one mo^g to idenUfy *■ 
bitten oi cook working in a nei|^bo«r b bungidow. I tomd toe 
on toe door step witli a large dead Krsit (B. c^tdm) at bis fMt. He toW m 
-d iJLgby hlapnlow to 

on toe Bn^e which bit him on the fllngar. He kiUed toe reptile and rnsUM 
to the memsaheb for help. The lady incised toe wo^d 

rJlbbed in crystals of permanganate of potash a^ tied a ligature ab^e t^ 
wrUt. The local doctor was sent for and 

incident j he deepened the incision, causing the finger to bleed very f y, 

and rubbed in more of the permanganate. Tii-rJiAhlv to 

Beyond a swelling and pain in the ^nd below toe wria^ due pro^blj _ 

the lisature, the man complained of no ill effects and eugg^ted goir^ ofi to th 
on *ith to day's .«.*■ At A30 p^n that avenmg. lahen I 
neat saw hiS in bed and aaid that ho felt quite welL At 9 pja. be com- 

plained of giddiness and pain in the shoulder; these symptoms passed of by 
midnight a^ the next day the man was back at work m the kitchen 

a ^rti^ularly robust looking individual, meas^ng 3' 6^ and 

from its distended condition I presumed toi^ it h^ recently 

open toe atomach I found that it swaUowed 3 or 4 large piee^ of coohed meat, 

presumably kitchen scraps: rather an unusual meal for a snake . 

Bombay Nayurai. History Socirty, o w ou ^ m ^ h. 

lOeft October 1924. __ S. H. PRATER, c.M.a.8. 

No. xxa —notes on the status of some parasitic 
HYMENOPTERA in south INDIA.♦ 

(WHJt 3 plates.) 

The parasitic Hymenoptera constitute a vast complex, in mapy respec^ 
far more remarkable group than most other insect®. Apart »<>“ 
striking peculiarities in their general form and in the nature of their 
life-hiJori^as parasites on other creatures, char^rs which m 
themsrdve® might form absorbing them^ of study for the pure scientist, 
their relations to other insects and to mankind give them a potion 
of unique importance in the insect world. Their economic impo^nce 
is based on the fact that many of thmn act as en^i^ of 

many insects which are injurious to cultivated crops and thereby ch^k the 
rapid multiplication of such pests ; in other words^ey ht^ ^ m controllii^ 
ina^ pestsToften even without his knowledge- Well docs Sharp reniavk in his 
classical volume on insects that “ toe parasitic Hymenoptera is one of toe most 
neglected of the great groups of insects though ** greater e^omne impor¬ 
tance to mankind than any other." In spite of this two fold pnportan^ the study 
of the parasitic Hymenoptera found in Indiahas not till now eng^^ the aerious 
attention it deserves from entomologists, either from the purely Zwlogical or 
toe economic aspect. This neglect cannot be attributed to the paucity of these 
insects in the Indian region, since numerous forms of this group are wm- 
monly met with all over India; and it U very likely that ^tomol^iste in 
different parts of India possess at least a few of these insects m their wlleeti^ 
Most of these insects are comparatively small In size and do not make them^lv^ 
BO very conspicuous as some of the butterflies, beetles or grasshoppers to attract 
quick and sufficient attention j and of course the recognition of then ec<moi]^ 
^portance is of veiy recent origin. Anyway it is frit that the time has already 
arrived to pay the attentimi that these insects deserve. In order, nc^ever, 
to properly appraise the utility or otherwise o l these insects, rt is essential in toe 

• This paper was read at the Indian Science Congress, Bangalore, in January 1924. 
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first place to get tlic paraeitic fauna of tlic country properly identified and the 
oorreot relati<ma which each insect hears to its suiroundijigs properly noted, so 
that there may he no mistakes cnt confosion create. Though in the catalogues 
and papers c4 systematists like Bmlle, Delia Torre, Sz^ligeti, Cameron, Morley, 
etc., there are stray records of a few species from Swth Indi% very little 
in the shape of reliable information is available on these insects; nor wore any 
serious attempts made towards a systematic or biological study of them until 
very latefy. The first attempt in this direction was made in 1912 and it is 
gratifying to note that it was made in this statue (Mysrnr^ by Dr. Coleman. He 
got together some material and had them properly studied by specialists, and as 
a resuH one or two systematic papers on these Mysore forms were published by 
Viereck in the Proceedings of the United States National Museum.f The writer 
of this paper has been paying some special attention to these insects in S. India 
for some time past, and with the idea of securing a working basis for detailed 
studies in the future, he got some of the commoner forms of Sooth Indian 
parasites identified as far as possible, and publislmd two lists{, one in 1919 
and another in 1021 including almost all parasitic Hymenoptera of economic 
importance so far studied in S. India, He has been carrying on his studies in the 
same direction since then, and in this paper the idea is to invite the attention 
Of entomologists, especially those who are inter^ted in the economic aspect of 
the subject, to the importance of the study of these ifisects by very briefly 
d^ribing the bionomics so far known of a few typical species found in S. India. 

Of the parasitic groups of the order Hymenoptera the superfauiilk:s Ichneu- 
monoidea (including chiefly the families BraconidcR, lehnsufuwmidm and Em/nndcs 
and the Chalcidoidea together form what may be aptly classed as parasites 
par arceUence am<mg insects, playing the most important role as natural 
enemies of various creature The insects noted below are only a few of the 
many common wid typical species imted in South India, 



t Proo. of T7. S. Nat. MuBeuin, Vd. 42,1912-lS- 

j Prooeedlngt of the 3cd & 4th EntomologicBl Meetingia—Puss, I910and 1921, 
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i]i<dudes numerous very closely allied species of small wasps usutUfy of a dark 
brown colour and with transparent wings. These insects have been found to 
paraeitlBe the larvie of numerous important le^doptera and beetles* some of 
which are peats of first clsss importance to the farmer. The hosts of ApavZd&s 
till now noted indnde hairy caterpillars (8|^, of Ammekt, PsaUs, PericaUia, 
EuprocUs)^ nootnid larva (Spp, of Prodenia, ChUmdea, Cir^%«, Euplexia), butter¬ 
fly larvae (Spp. of PapUiOf Udaspea) and the crab caterpillar (J^avropm). The 
host, which is a caterpillar^ in these cases docs not exhibit any external signs of 
tbe presence of parasites until the grubs of these latter come emt from inside the 
host’s body to pupate. Evidently in case the adult parasite thrusts its eg^ 

inside the body of the caterpillar emd the grubs that hatch out of the eggs remain 
feeding inside until pupation* which takes place outside* on the body of the host. 
Within a few hours after emergence outeide* each of these yellowish white larvse 
spins a small white oval silken cocoon within which it changes into the pupa. 
In the meanwhile the host shrivels up and dies* showing a large ohieter of white 
parasitic cocoons attached to its body (see fig. 2* plate 1). In some cases 
the dead caterpillar is covered over by a large mass of these cocoons 
loosely covered by fiufiy silk. As many as a hundred parasites have been 
noted to emerge from each host. These parasites often kill a good percmit£^e 
of caterpillars in certain seasons and the writer has noted this more than once 
in the case of the Koctuids Chhridea and En^dexia, the Citrus papiUo and the 
crab caterpillar on Bed gram and tamarind Ihe genus (see 

plate II) is another hraconid commonly found* but tbe species appear to 
be less numerous and not so very cosmopolitan in taste as Apanteles, I!he 
species are as big or slightly In^er than Apanteles and the female has the 
ovipositor deai^ extending some distance beyond the anus; In colour some are 
honey coloured while others are brown or red brown. Species of this genua have 
been noted to attack, among others* the cotton boHworms {Eatiaa and Pacti- 
nophorajf the lahlab pod borer (^disttra)* the cbolam stem borer {(JMlo) and 
the brinjal bud worm {F^horimmi). Tbe capacity of one species M. to 

effectively act as a natural control against the cotton bollwoirm (faricts) was 
observed in the Punjab a few years ago and 1 bdieve trials are even now con¬ 
tinued in the use of this parasite. This genus representa a type of parasite where 
the eggs are generally attached to the body surface of the host quite exposed. 
From three or four to about eight or ten eggs are attached to the host cater 
pillar; the shining yellowish white grubs that hatch out also feed exposed. 
Pupation takes place in rough silken cocoons; but in this case being few* the 
cocoons do not show themselves conspicuously as a white mass as in Aponlefes. 
Of the other striking species of Braconides noted* we have species of the genera 
Cllyptorrwrpha^ IpTiianlax and Mitroplitia. In these examptee the host general^ 
harbours a single host as far as observed in South India. . 6IVyplofliorpliainclnde8 
fairly large species having fiavous or reddish brown colour with the ovipositor 
very long in some. Q. deesae, <?, mcemUai and Q. emeenua have been noted to 
attack boring cateipiUars and beetle grubs in cane, eholam end pulses. %>ecies 
of Ipkivalax (see plate I, fig-1 j, are commoner in the forests and one or two have 
been noted as parasites on wood boring beetle grubs,chiefly longiooms. Ihe most 
interesting feature of some of these wasps is the extrac^inaiy intelligence or 
instinct displayed by the female in spotting out the host larva inside the plant 
stem and parasitising the same from outsiife by the mere sense of touch. This 
is of course found also among many of tbe Ichnenmonid paraeites with long 
ovipositors. The genus Micropliiis, though not rich in S. Indian speciee* is 
interesting from the fact that the one common species -M. ophiuaae, which the 
writer has described in a recent paper§ is an important and specific parasite of 
the semilooper cateijullar {Achtxa) damaging the castor plant. The pres^ee 

$ ** An uudesertfaed nstoral eneiny of the castor semUooper/* Bombay N. H 
S. Joatnal, XXVIII.p.298. (Plate). 
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of this parasite becomes visible as ia the case of Apanides, only when the full fed 
grub comes oat and pupates, and in this insect the bufi coloured oval cocoon is 
always found attach^ as a sort of cushion underneath the tail end of the unfor* 
tunate host. In certain years this parasite acts as a fairly efficient natural enemy 
of this castor pest. Plate III shows a braconid parasite Troporhogas B:ad its 
host the Nerium caterpillar Daphnis nerii j the writer reared out as many as 
^ty-oight parasites from one attacked caterpillar, 

Ichneumonidce. —excepting in a few stmetaral details these insects resemble 
the Braconidte in every way and their life habits too are similar. Many Ichneu- 
mmiidsare larger in size, some of them being giants among parasitic wasps. 
The ovipomtor is {prominent and in some cases four or five times the length of 
the body. Most of these spend their larval life inside the bodies of their hosts 
which are mostly caterpillars, Semie of them spin large sized compact silken 
cocoons. Of the common forms so far noted in S. India we have species of 
XantJiopimpla, Henicospilus, Pristomerua and Ischnojoppa. The genus 
XaiiXhypim^a (see plate I) is represented in S, India as far as we know by 
two or three species of medium siz^ flavoits insects often spotted in black. 
These have been noted as parasites of boring caterpillars in sugarcane, maize, 
Agathi and Choiam; X. nursfi is one of the commonast found attacking the 
cholam pest Chilo eimj^ex. The species of Hatiicospilua (see plate 1} are 
eastty identified by their reddish colour and long limbs and particulsiiy from the 
long latteriy compressed and curved abdmnen ; these are fairly large insects and 
the larva constructs a hard tough cocoon for the pupa. Species of Hetdsma^lus 
have been noted chiefly on hairy caterpillars such as Lymantrida and 
Lesiocampids {Euprodia, Taragama, etc.). Pristowicras and tsclmc^opptt are 
smaller forms that have been noted on borers in brinjal, agathi, etc. 

Evaniidce.—^hai species of this family are easily distinguished by their carious 
build, the most striking being the Wrongly compressed petiolate abdomen 
attached to the dorsal surface of the thorax. In South India the commonest 
forms noted are one or two species of Emnia (see pdate I) frequenting our 
houses and parasitising the egg capsules of cockroaches. Compared to the 
other groups this does not include many forms. 

Chalcidida. —^Thia superfamily is as big or even bigger than the jBraconsd® or 
IcXnaMnonidcB though we have very little knowledge of this group; and unlike 
those two families the Chalddida include a comparatively greater variety of 
forms also. The majOTity of them are small in size, some being among the 
smallest insects. The striking features noted in the majority of them are the 
elbowed antennse and the almost veinless wings. Correlated with the com¬ 
plex varieties in general fwm they ateo exhibit remarkable modes of larval life. 
Previous to the publication of the writeris list referred to above we had no record 
of any Chalcids from South India. The commonest forms so far noted appear 
to be species of Chalcia, Eurytoma, Leucoapia and 8tomaU)cetxta (see plate I) 
among the fairly large forms, and species of ScuttHiMa, El€ismiia, Aphpcua, 
Tetraaiichvs and Trichogramm^a of the smaller species; there is little doubt 
that hundreds of more species still await recognition. Species of Chaicis 
recoguised by their black or black yellow colour and the curved hind leg are 
extremely common and attack many caterpillars—Nymphalids very com¬ 
monly. Evrytonut and Stffmalocems have be^ found to attack the nettle 
grab (Parasfl), the Coconut caterpillar (2ffepha«tts) and gall flies. The smaller 
species are found in numbers on various scale insects and some of them 
parasitise eggs of various moths, bugs and beetles. One insect Scvidlieta 
deserves some special mention. It is a small compactly built bhiieh black 
insect that has been noted to be a very efFective natural enemy of the black 
scale {Lecanium which Eattcr is often a bad pest of cotton and other 

plants. It is chiefly an egg parasite and the grub devours hundreds of eggs 
from inside the scale of the female Coccid. This insect has also been used 
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in America as an impoitant cheok on another sctJe (X. oioew). Mention may 
also be made here of the curions long and beaatifally coloured Chalcids 
(Podagrion) (see fig* in ^ate I* Farastte on Mantis) which are often reared 
as parasites from the egg cases of the common Mantis* 

ha this necessarily brief paper the writer has only touched on some of the 
main features of the subject and even from the above it may be evident how 
very interesting and useful such a study will he; but the more important fact, 
which the writer wishes to emphaeiae on, is the utter scantiness of our knowledge 
regarding these extremely interesting and useful insects. There are numerous 
points in the bionomics of these parasites which await solution and in which not 
only the entomologist but all Zoologists are sure to be interested in. In some 
foreign countries not only has the study of these insects advanced considerably 
but the knowledge so gained is being utilised in the direction of pest controL 

I know of entomolcgists who have come to India in search of parasites and who 
have oetually taken with them some of these insects to Australia and Ameri^. 
In fact I met one gentleman, Mr* Compere, who remained in this very city 
(Bangalore) for a few months and took with him over 16,000 live parasites of the 
fiy p<^ found on guava fruits. It may be evident from such things that our 
country abminds in ** Hymenopterous parasites’* and it may be added that 
collection and preservation of these insects demand veiy little special training 
or knowledge or extra technique ; they could he reared easily wlmnever difierent 
kinds of iarvee are bred in cages. 

In conclusion, it may be repeated that a systematic and biological stacty of the 
parasitic Hymenoptera will not only add to our knowledge of the hymenopterous 
fauna of our conntiy, but wiU also considerably help economic eutonudogists in 
Ia 3 nng the foundations of what is now known as the biological eontiol of insectr 
pests j the writer feels that this brief paper, with all its inevitaWe defects, may 
perhaps contribute a share, however small, towards that eonsummation* 

T* V. RAMAKRISHNA A1YAE..A., 


No. XXrU_AN UNDESCRIBED COCCINELLID BEETLE OF ECONOMIC 

IMPORTANCE. 

(ITtrt a plate.) 

In the course of a systematic study of the Coeeid<B which the writer has been 
pursuing for the past few years, he has had opportunities of paying some attention 
to the bionomics of a few of tiie more important and economic forms noted in 
S. India. While studying the nim scale Puhnnario waaritnu, Green, a 
destructive pest on the ^nim* tree {AstidaricMa indlca) in S. India, a small lady 
bird beetle was noted as a natural enemy, and latterly it has been found to be a 
fairly effective natural check on the scale insect. This beetle is a species of 
Scymmis and so far as the writer m aware an nndescribed form. Specimens 
submitted to the British Museum were returned unnamed, with the information, 
however, tlxat the species Is not represented in that institution. As the insect 
is an important one and may have to be referred to in future publications, an 
attempt is here made to describe the insect and give it a name to facilitate 
future references. 

Scjpnnus cocemrraf new speciea. 

Length 1*76 mm*, breadth across elytra 1*25 mm. General form—elongate 
oval, strongly convex above, elytra as long as the breadth across the insect. 
Head small, remains hidden under the broad prothoracic i^ieki Eyes large, 
antmnte well developed but small; femora of le^ stout, the edges of elytra 
faintly rimmed. Besdy surface smooth, clothed with thin pubescence of small 
white hairs. Head and pre^horax scantily pubescent* The front between 
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in America as an impoitant cheok on another sctJe (X. oioew). Mention may 
also be made here of the curions long and beaatifally coloured Chalcids 
(Podagrion) (see fig* in ^ate I* Farastte on Mantis) which are often reared 
as parasites from the egg cases of the common Mantis* 

ha this necessarily brief paper the writer has only touched on some of the 
main features of the subject and even from the above it may be evident how 
very interesting and useful such a study will he; but the more important fact, 
which the writer wishes to emphaeiae on, is the utter scantiness of our knowledge 
regarding these extremely interesting and useful insects. There are numerous 
points in the bionomics of these parasites which await solution and in which not 
only the entomologist but all Zoologists are sure to be interested in. In some 
foreign countries not only has the study of these insects advanced considerably 
but the knowledge so gained is being utilised in the direction of pest controL 

I know of entomolcgists who have come to India in search of parasites and who 
have oetually taken with them some of these insects to Australia and Ameri^. 
In fact I met one gentleman, Mr* Compere, who remained in this very city 
(Bangalore) for a few months and took with him over 16,000 live parasites of the 
fiy p<^ found on guava fruits. It may be evident from such things that our 
country abminds in ** Hymenopterous parasites’* and it may be added that 
collection and preservation of these insects demand veiy little special training 
or knowledge or extra technique ; they could he reared easily wlmnever difierent 
kinds of iarvee are bred in cages. 

In conclusion, it may be repeated that a systematic and biological stacty of the 
parasitic Hymenoptera will not only add to our knowledge of the hymenopterous 
fauna of our conntiy, but wiU also considerably help economic eutonudogists in 
Ia 3 nng the foundations of what is now known as the biological eontiol of insectr 
pests j the writer feels that this brief paper, with all its inevitaWe defects, may 
perhaps contribute a share, however small, towards that eonsummation* 
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to the bionomics of a few of tiie more important and economic forms noted in 
S. India. While studying the nim scale Puhnnario waaritnu, Green, a 
destructive pest on the ^nim* tree {AstidaricMa indlca) in S. India, a small lady 
bird beetle was noted as a natural enemy, and latterly it has been found to be a 
fairly effective natural check on the scale insect. This beetle is a species of 
Scymmis and so far as the writer m aware an nndescribed form. Specimens 
submitted to the British Museum were returned unnamed, with the information, 
however, tlxat the species Is not represented in that institution. As the insect 
is an important one and may have to be referred to in future publications, an 
attempt is here made to describe the insect and give it a name to facilitate 
future references. 

Scjpnnus cocemrraf new speciea. 

Length 1*76 mm*, breadth across elytra 1*25 mm. General form—elongate 
oval, strongly convex above, elytra as long as the breadth across the insect. 
Head small, remains hidden under the broad prothoracic i^ieki Eyes large, 
antmnte well developed but small; femora of le^ stout, the edges of elytra 
faintly rimmed. Besdy surface smooth, clothed with thin pubescence of small 
white hairs. Head and pre^horax scantily pubescent* The front between 
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tho eyes comparatively lainooth and shining. General colour is a li^t ochra^ 
ceous brown; m some it is to a certain extent golden yellow, while in others 
the brown cedonr supervenes and shows a darkish brown groimd colour. Head 
and prothorax generally have the ground colour of the body, though in some, 
there is a diining dark brown patch at the median dorsal region of prothorax. 
The elytra have distinct violet or l^utsh ferown markings winch are character- 
istically arranged; by means of this arrangement the species iseasilydistinguisl^. 
Each ^ytr^ has three such spots. One, the hugest of tiie three is at the interic^ 
angle of the inner edge of the elytron, the second is also situated at the innei 
edge but further down the median line, the third and the smallest towards 
the middle of the outer margin of each wing cover, but placed a little away 
from the edge. In the resting posture of the insect due to the close juxta¬ 
position of the spots at the median dcNrsalline, there appear 4 distmet markings 
on the dorsal surface of the insect, two big ones one behind the other along the 
middorsal region and two small more or less roundish ones, one at each side 
(see figure). In some specimens the median markings ate found fused present¬ 
ing a median dorsal long violet brown patch; in such forms the prothorax also 
shows dark brownish tinge. The legs ate transparent brown. The ventral 
side is also brown except in some forms where the meao-metaeteinal regiou has 
a shining dark brown appearance. 

Localily. —Coimbatore S. Indio. Host. The larva of the beetle is jm'C- 
datory on the eggs of Pvfy^inarta inaxima Green. It has also been bred from 
Psetidococcua vtrgatiia, Ckll, on cuBtard apple, Coimbatore, and on Pseudococcus 
lilacinus, CkU. on fruit stalk of edible J*ii5wa, tdso from CJoimbatore. The 
important host so far noted is the ‘nim scale.’ The adult beetle has also been 
noted to feed on the larvae of the nim scale. The insect has been noted as a 
very efficient natural enemj' of the ‘nim scale* so much so that in certain seasons 
the scale pest is very little, in evidence on previously infested trees. The other 
species of Scymmie recorded from S. India and %\bich the writer has seen are 
S. xemmpeliniis, Muls., S. &trtd«s, Mnls. and S. ffuimeti, Muls. Prom these and 
other unnamed species of Soymnus in the Coimbatore collection S. coccivora 
can be easily distinguished by the brighter ground colour and the characteris¬ 
tically arranged violet brown markings of dytra. The larva is an active 
greyidi green creature having the body fringed ivith long waxy processes which 
give it the appearance of some mealy bugs like Icerya, Pse^<xocoits. etc. It 
feeds voraoioudy on the eggs of the ‘nim stale’ and is often found buried un¬ 
seen inside the egg mtvsses of this host. The pupa which is of a light reddish 
brovm colour fringed with short erect broAvn hairs is also attached to the leaf 
close to or often inside the egg sac of the host. The pupation period occt^ies 
5 to 7 days. 

Species of Scymnns are well knoivn all over the ibropios as effective predators 
on CoccidcB of different kinds and a thorough study of the bioncHnicsofthe differ¬ 
ent species of such Coccineliidas inhabiting any ttact will prove of great benefit 
to ©conomio entomologists who are anxious to try biological methods of control. 

Previous references to this insect are found in (I) plate VUI, page ^ of the 
writer’s bulletin on ‘A contributicji to our knowledge of S. Indian Cocctrffe, 1919 
and (2) in page 116 of Subramanyam’s paper, 'On some Goceinellids 
from S. India’ published in the Report of the Fifth Entomolo^cal Meeting, Pusa, 
1923. 

The writer acknowledges bis indebtedness to the Imperial Bureau of Entomo¬ 
logy for kindly examining the material submitted to them and giving necessary 
information. 


T. V. RAMAKRISHNA AIYAR, 

B,A., FtEB., F.Z.B. 


CollfBATORX, 
July 1924. 



TWO NEW THYSANOPTERA FROM SOUTH INDIA 


(a Mate attd a text figure) 

BY 

T. V. Ramakrishna Aiyar 

The two forms of ‘ thiips * noted below do not appear to have been recorded 
till now and are therefore described as new species. The first one is described 
as a species of the genus Kleothripe^ Schm. of which there are no previous 
records from India, and the second as a species of Leettwenia, Ky. ; of this 
latter, however, Bagnall has described three Indian species, two L,. eoriitxemts 
and Z. indicue from Dehra Dun and Moulioein, and the third Z, etigemae 
from Kodaikanal, the last from material submitted by the writer. The very 
interesting fact with regard to the species of L^uwenia described so far from 
different localities is, that most of them have been found on species of the plant 
Eugenia. 


IDOLOTHRIPID.^ 

Kleothrirs subramanii {new species) 

vWVi/f.—(Macropterous.) (See Fig. 1) Length 6 to 8 ram. General colour 
dark brown to black; the junctions of the abdominal segments and patches on 
the basal region of head and on the thorax appear reddish brown ; this is 
particularly so in some specimens. The bulged-out portions of the eyes, of a 
light greyish brown colour. Antenna .* the first segment and the basal two- 
thirds of the second dark brown ; the distal third of the second light reddish 
brown and the sixth, seventh and eighth dark greyish browm ; the third, fourth 
and fifth segments yellowisii white covered with greyish brown at the distal 
region. In the third the greyish patch is found only at the extreme distal end, 
while in the fourth and fifth this cedour covers a third to half of the segment 
towards the distal region ; in the fifth the grey'ish colour is of a dark hue and 
resembles the colour of the distal segments 

Fore femora dark brown, of a lighter tinge at its junction with the coxa. 
Fore tibia and tarsus (except the distal portion which is dark) reddish to 
yellowish blown, the lateral margins of the tibia dark, and the tarsus and 
tarsal tooth of a distinctly lighter colour ajf^roaching yellow. Intermediate 
and hind femora dark brown ; the tibia also of same colour but with the basal 
and distal regions yellowish brown. Wings dear with the cilia having light 
brownish tinge. The Cephalic spines and bristles dark, tliose on legs and 
antenna; light to dark reddish brown, and those at the sides of the abdomen 
and at the end of the tube are of a yellowish brown colour. 

//ead The vertex before the eyes very strongly produced emrying the two 
antenna; far forwards : the produced poition from before the eyes to the base 
of the antennee is 1*25 tira^ as long as the poition behind the ej’es and five 
times as long as the breadth of head across eyes, (See Fig. 2) The head is 
broadest at the base close to the prothorax and narrowest just in front of the 
eyes. The vertex is distinctly narrower than the basal region and its sides are 
more or less parallel but diverge a little at the extreme anterior end where the 
antennae are attached; as such the vertex is broadest just behind the bases of 
the antennae. On both margins of the head from behind the base of the 
antennae right up to the prothorax are numerous spines and bristles, but 
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those on the vertex are not so conspicuous as those on each genal inai^n 
behind the eyes ; on each side of the vertex there are from 8 to 12 small sharp 
bristles and cf these the basal two, one on each side in front of the eyes are 
the most prominent. Behind the eyes on each side of the head there are five 
or six well-developed sharp and conspicuous spines some of which arise from 
short warts. In addition to these there is a very long and slender supra-ocular 
bristle projecting forwards and outwards above the eyes. Some of these 
cephalic bristles often break off while handling and are not therefore complete 
in many specimens. 

Eyes prominent and bulging out; about 1/30 the length of the whole head. 
Anterior ocellus situated in the middle of the base of the vertex just in front of 
the eyes, the other two not clearly seen. 

Antenna (See Fig. 3) length 2-’2*125 mm. 11/3 times as long as the whole 
head, Tlie first and the second segments short stout and more or less cup¬ 
shaped with a fewf sharp bristles at the sides. Third segment very long, consi¬ 
derably longer than every other segment. The third, fourth and mth each 
bears a prominent long bristle at the distal end directed outwards ; in the 
fifth there is a similar one at the same region directed inwards. Ttie sixth has 
a pair of similar bristles at its middle one on each side. Besides these, there 
are smaller bristles and hairs in all the segments and groups of sense cones in 
the distal ones. The terminal segment w-nich is not acutely pointed has a hair 
at Us tip. 

Prothorax^—'2^ times as long as head and including the coxm it is 1*875 
times as wide as long; in shape more or less hexagonal and provided with a 
few bristles ; the bristle at postero-lateral margin is sharp and conspicuous ; 
there are only one or two small ones on the antero-lateral margins. The 
posterior angle of the coxa also bears a prominent bristle parallel to the one 
on the postero-lateral margin cf the prothorax. 

Legs, —(See Fig. 4) ft>re femora broad and swollen, broadest just before 
middle and then narrowing towards tibia ; both margins w'ell supplied with 
several long and short sharp spines ; those along the outer edge more numerous 
and some of them are strong and rise from w*arts—about a dozen such spines 
at the outer and about 8 or 10 along the inner margin. Fore tibia with tlie 
inner margin distinctly curved, broadest just before its junction with tarsus ; 
at this point the inner edge forms a small conical projection bearing two or 
three transparent hairs. The tibia bears only a few inconspicuous bristles and 
that along the outer margin. The tarsus lias a 'prominent long basal tooth 
rising at right angles from its inner margin : the tooth Is as long as the tarsus 
itself. 

The intermediate and hinder legs are normal in structure, the femora are not 
swollen or untisnally broad, the tibiae not short and curved, nor do the tarsi 
bear any tootti ; tliere are, however, bristles conspicuous along the outer 
margins of the femora and tibls. 

fTi^g^s.—Uniformly broad, with the marginal cilia long and numerous. 
About thirty accessory hairs on hind margin near apex. The wings do not 
extend beyond the Sth abdominal segment. 

Abdomen .—Long and gradually narrowing towards the tube measuring over 
2/3 of the whole body, breadth of 8th segment half the breadth of the abdomen 
at base just behind last leg. Tube 1 1/3 limes as long as eighth segment, 
breadth at tip 2/3 of that at its base with half a dozen long bristles at the tip. 
The abdominal segments have each a group of three yellowIsJi white bristles on 
each lateral margin ; some of those on the 9th segment are particularly long. 

Measurements of holatype male ; Total length 7 mm. 

Hetuf.—Length 1*442 mm,; length of product portion of head in front of 
eyes *756 mm.; length of eyes *126 mm., length of basal portion of head behind 
eyes *560 mm., breadth across eyes *28 mm., in front of eyes *154 mm., behind 
eyes *266 mm., at base of bead *315 mm. Protboiax length •364 mm., width 
including coxa *770 mm. Abdomen greatest breadth *6^ mm. Tube, length 
*S2.*5 mm., t^eadth at base *105 mm., breadth at apex *70 ram. 

Antenna total length *1,953 mm. 

Antennal segments I. 140 V. 266 

Length in («) II. 105 VI. 140 

III. 840 Vll. 70 

IV, 315 VUI. 77 
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Female tnacroplerous. —Leog^h from 5 to 5‘S mm. General colour similar to 
male. In structure there are deiinite variations. The produced vertex in front 
of the eyes is not so long as in the male, the fore femora are not so bro^ and 
swollen, and the fore tarsal tooth is very much smaller and reditced to a small 
short and curved tubercular projection. 

//Isflrf.—(See Fig. 5) About three times as long as breadth across ej’es; the 
length of produced portion of head in front of eyes is only. *75 of the length of 
the basal portion b^ind eyes, and is 1*1 times as long as breadth across eyes. 
Besides the long and weak suprn-ocular bristle the usual cephalic bristles 
are present, though they are fewer and somewhat weaker than those in 
male. 

Fro/horax—2'M times as broad as long with the usual bristles. (See 

Fig. 6) Fore femora and tibia not so swdllen and broad as in male 
and provided with fewer bristles, fore tibia not curved, fore tarsus with a 
small tooth’like curved projection at its inner margin very much smaller 
and weaker than the one in the male. Hinder legs normal with the usual 
bristles. 

ASdomen,—Broader than ntale at base, 1*2 tiroes as broad as Pterothorax. 
Tube is 1*8 tiroes as long as eighth segment and *6 times as long as head, 
bristles of ninth segment veiy long. 

Measurements cl allctype ^ Total length 5*5 mm. Head, length •826 mm. 
length o( vertex before eyes, *308 mm., of eyes *112 ram, and of basal portion 
behind eyes *406 ram., breadth across eyes *266 mm., in front of eyes *133 min., 
behind eyes *259 mm., and at base of head *322 mm. Prothorax, length 
*315 mm., breadth with coxa 'S&S mm. Abdmmn greatest width *735 mm., 
length of eighth segment *280 mm.. Tube length *490 mra. Antenno total 
length, 1*197 mm. 


Antennal segments, length in (») 


1 . 

105 

V. 

168 

H. 

77 

VI. 

105 

111 . 

420 

Vll. 

56 

IV. 

189 

VIII. 

77 


Described from about ten specimens of each sex. Collected from galleries 
in the leaves of the palmyra palm {Borassm sabellUonHis) damaged by the 
caterpillar Nepkaniis serinopa, a serious caterpillar pest of palms in South India, 
in the Chingleput District, South India. They were collected on three different 
occasions by my colleague, T.V. Subramanyam, after whom 1 have named the 
interesting specif. Mr. Subramanyam says ‘Though this ’‘thrips”' w-as 
collected from Nephanth attacked leaves on all the occasions, the economic 
relation between the two is not yet dear. One specimen w*as noted to lay 18 
eggs on the palmyra leaf. The peculiar habit of brooding over the eggs was 
observed for a whole day after e^ laying. On the second day the eggs get a 
brownish tinge and on the follov^gday they hatch. The young larva has the 
body tapering at each end. I could not rear out the nymph any further, as 1 
was not able to find out the acttial food of the insect.’ 

Pre-adult nymph of male has the body bright red and the wing rudiments 
and limbs transparent shining white, eyes and apex of tube dark. 

The insect vs without doubt an undescribed form and 1 have made it out to 
be a species of Kleoihrips Sch. Dr. Karny to whom sped mens were submitted 
for specific determination is of opinion that the insect is quite different from 
all species of Kleothrips known to him, that it closely resembles his genus 
Acrothrips and may even be a new genus allied to these two genera, because 
of the extraordinary length of the vertex of the head and the abnormal len^h 
of the third antennal segment. I have, liowever, described it as a Kleothrips 
for the present, and as far as 1 could make out is distinct from the few known 
species describe till now by Schmutz, Kamy, and Hood. This appears to be 
the first record of a species of Kleothrips from India, the few previous records 
being from Ceylon, Malayasia, Africa and Australia. 
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HYSTRlCOTHRIPIDi®,, 

Lbf4;\venia Kajcnyi Ramakr'ishna {tuw species) 

Length including tutie 3 to 4 ram. General colour dark to light chocolate 
brown Eyes dark, ocelli brown, pigment reddish brown. First segment of 
antenna concolonrous with head, second of a light brown and third to eighth 
clear pale yellow. The median dorsal region of head, all the femora and the 
front tibia; of a more or less lighter brown than the rest of the body. The 
gcnal and prothoracic spines, the lateral abdotninal spin^ and the bristles at 
apex of tube transparent light yellowish browm. Wings infumated along 
middle with a light brown patch. Cilia dark brown. 



Leeuw'enia KARNYI Ramakrislina 
Fig. 1—Adult Insect X 28. 

Fig. 2—Anterior region X 84 
Pig. 3—Hind region X 84. 

//e<wf.—1*25 times as long as wide, broadest at the base, the sides gradually 
narrowing towards eyes ; ej-es large and prominent, oval, i as long as the whole 
head, and, the breadth across the eyes | of that at base; ocelli clear, the hind ones 
placed at the anterior edge of the vertex just below the base of the antennae 
iind on a line with the anterior ed^ of the eyes, the front ocellus overhanging 
at edge of the vertex. Cheeks behind tl»e eyes -finely crcnulated with one 
conspicuous spine on each side midway between the eye and the base of head: 
there are in addition a few very minute isolated setie arising out of the 
crenulated cheeks, especially just behind the eyes. Antennse, nearly 1*75 times 
as long as head, first and second joints short and stout, the first equal in length 
to the last, third longer than the fourth, fourth equal in length to seventh and 
eighth togetiier; the fourth, fiftli and sixth are broader distally. Mouth ocne 
broadly conical extending beyond the middle of prostemnm. 

Thorax, —Prothorax—about } as long and PS tim^ as broad as head ; short 
anteriorly directed spine at the antero-lateral angle and a stout long one 
directed backwards sideways at each posteilor lateral angle, the latter rises 

10 
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from a ttibtrcle and is sligh+ly longer than the one in each cheek* These 
spines get broken and are not visible in many prepared specimens. 

Legs— Fore femora flattened and with cremulated edges fore tarsus unauned, 
hind legs normal. Wings moderately broad and reaching to 7th segment of 
abdomen ; no accessory' hairs on post tnargiru 

The body surface on the head, thorax and the fore femora clearly reticulata 
showing numerous small cellular spaces. 

Abdomen.Siont built, the surface at the base reticulate ; at base 1*5 times 
as broad as the prothorax and gradually narrowing to tube. The abdominal 
segments are distinctly transveisely produced and each has a strong conspicuous 
spine at the postero^lateral angle on each side; these spines are directed 
backwards and are tuberculate at base. The spines of the 2nd and 3rd 
segments small, w*hereas those of the 6th, 7th and 8th ate verj' proininent; on 
the 8th and 9th segments there are one or two extra bristles near the alx>ve. 
Tube a little more than four times as long as head and slightly shorter than 
all the other abdominal segments together; breadth almcst uni form throughout; 
fringed w^ith setse but they are weaker and fewer than in gladtatri:e,K:^., a 
little more than a fifth of the tube at the apical end without any setm. 


Measurements of holotype. 


Total length including tube 3*8 ram. 

,, ,, of head. *336 ram. 

,, ,, eyes. 105 mm, 

,, ,, Prothorax. 210 mm. 

,, ,, tube. 1*4 mm. 

Breadth across eyes. *230 mm. 

,, at base of head. '294 nmi. 

,, of prothorax, ■420 mm. 

of base of abdomen. *630 ram. 


Breadth of tube at base *091 ram. 


Breadth of tube at apex *063 mm, 
at middle. *077 mm. 


Antenna total length. *581 mm. 
Length of segments in («) 

I 42 V. 91 

IL S6 VI. 84 

m. 112 VII. 56 

IV. 98 VIII. 42 


Described from ten specimens collected by me on leaves of Eugenia 
jambolana. Bangalore, January 1924. 

Although in some features this sp^ies approaches Kamy’s gladiatrix froni 
Java and Bagnall's Burmese form indicus, it is distinctly diflEerent. It is also 
quite different from L. eugenict recently described by Bagnall from Soutli 
Indian specimens I submitted to him a few years ago. From gladiatrix it 
differs by the weaker setse on the tube, in eugenia the tube is weaker than in 
this form and very sparsely clothed with short set®. Karny's aeuleatrix and 
caelatrix have the tube wider in the middle and covered with numerous 
conspicuous setse. His seriatrix also has the tulie covered with longer setae. 
In i^icus tube is longer than the other abdominal segments and the wing 
retaining spines very' poorly developed. The distinctive features of this 
species are the conspicuous single spine on each cheek and the transversely 
drawn out abdominal segments with the strong tuberculated spine at tlie 
posterior-lateral angle of each segment. Specimens were exarained by Dr. 
Karny and he concurs with me in the opinion that it is a new species, I take 
the pri\ilege of naming this species as a mark of ray regard to this w*ell-known 
authority on Thysanoptera. 
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Megatrioza hirsuta Crawford. 

Under the name Kuwayama hirsuta Crawford this species was de¬ 
scribed in my earlier paper on Indian Psyllidae (p. 427). It has sub¬ 
sequently been referred to the genus Megatrioza. In the present col¬ 
lection the specimens were collected by Ramakrishna in galls on 
Terrhinalia at Mundakayam, Txavancore, S. India, October, 1923. 

Trioza fletcheri Crawford. 

This species described in my earlier paper (p. 434) turns up again 
in the Ramakrishna collection, the specimens having been collected 
from galls on leaves of Trewia at Coimbatore, December, 1913. 


LIST OF PSYLLIDAE RECORDED FROM INDIA AND CEYLON. 

By T. V. Ramakrishna Ayyar, B.A., F.E.S., F.Z.S., 
Agricultural College, Coimbatore, S. India, 

The following list of Indo-Ceylonese ‘ ’ with their chief 

bibliographical references was prepared by the writer in connection 
with his recent attempt at a systematic study of this family of 
Homopterous insects inhabiting South India. It is published with the 
idea that it may serve some useful purpose to those working on this 
group with all its inevitable shortcomings; and no such ready reference 
list has been brought out till now. The classification followed is mainly 
that of Dr. Crawford, the well known authority on the farnily, and the 
author hereby expresses his thanks to him for the help and encourage¬ 
ment he is receiving in the study of this family of insects. The fist 
also includes new South Indian species described in Dr. Crawford’s 
paper from material submitted to him by the writer. 

Sub-family PAUROPSYLLINAE. 

Apsylla Crawford. 

Apsylla cistellata, Buckton. Crawford, Bee. Ind. Mus. VII, p. 421, 
1912.— Psylla cistellata, Buckton. Ind. Mus. Notes 111, pp. 13 and 
91 (1893), on mango shoots, Dehra Dun and Bengal; Lefroy’s Zwdi'an 
Zwsectivi/e, p. 742, figs. 614 and 616. 

Paurocephala QiayAoxdi—Agonoscem PjadjexleiTX. 

P. psylloptera, Cr., Phil. Journ. Science, X, p. 260, 1916;, on shoots 
of Ficus spp., Peradeniya, Ceylon. On shoots of Ficus spp., Tenmalai, 
W. Ghats, Travancore. October, 1923. (Ramakrishna Coll.) Also 
recorded from the Phihppines, Borneo, etc., see p, 149 Phil. Journ, 
So. Xy, 1919, 
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Pauropsylh Eubsaamen. 

P. fieicola, Kieffer, Ann. 8oc. Sci. Bruxelles, XXIX, p. 169, 1906, 
In galh oi Ficus hookeri. Bengal, 

P. globuli, KiefEer, Ibid., p. 172. Bengal. 

P. depressa, Cr., Rec. Ind. Mus. VII, p. 429,1912. In galls of Ficus 
glomerata. Noted on the same plant, Coimbatore. (Eamakrishna 
Coll.) 

Noted also in galls of cinnamon leaves, S. Kanara. (Eamakrisbna 
CoU.) 

P. tuberculata, Cr., Rec. Ind. Mus. VII, p. 430, 1912. On pumpkin, 
Pusa, Bengal, also on “ Alstonia scholaris ”. Probably this is tbe species 
figured in Lefroy’s Indian Insect Life, p. 742, plate Ixxx. 

P. ftoccosa, Crawford, PW. Journ. Sc. X, p. 269, 1915. On leaves 
of Aglaia roxburghiana, Peradeniya, Ceylon. 

P. spondiasae, Craw., Phil. Journ. Sc. X, p. 260, 1915, In leaf galls of 
Spondias margiferae, Peradeniya, Ceylon. 

P. nigra, Crawford, Phil. Journ. Sc. XV, p. 143, 1919. Pusa, Bengal, 
described from one female. 

DiceraopsylJa Crawford. 

D. brunettii, Craw., Rec. Ind. Mus. VII, p. 426, 1912. Darjiling, 
Eastern Himalayas. 

Phacopteron Buckton. 

P. lentiginosum, Buck., Ind. Mus. Notes III (6), p. 18, 1894. On 
Qaruga pinnata, Poona. 

” Craw., Rec. Ind. Mus. VII, p. 420, 1912. On 

Qaruga pinnata, Debra Dun. 

” Craw., Phil. Journ. Sc., XV, p. 154, 1919. Coorg. 

” Ramkrisbna Ayyar.' Rept. 3rd Ent. Meeting, Pusa, 

1919, p. 1030 with fig. of insects and galls. In 
Qaruga pinnata galh N. Malabar. (Ramakrisbna 
. Coll.) 

Kieffer’s Phacosema and Buckton’s Phacopteron are in tbe opinion 
of Crawford congeneric. Eor Kieffer’s Phacosema and bis species P. 
gallicola mop. Zeits., fur Wissen. InsLtenbioL, 11, 190Q —:from 
Tricbinopoly, in Cinnamon galls. 

Sub-family CAESIDARINAE. 

Homotoma Guerin. 

H. distincta, Crawford, Rec. Ind. Mus. VII, 1912, p. 433. Pusa, 
Bengal. 

Macrohomotcma Kuwayama. 

M. striata, Crawford, n. sp. On Picws leaves, Kollegal (Ramakrisbna 
Coll.), description not published yet. . 
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,KhinopsylIa Riley. 

R. stylata, Crawford, Reo. Ind. Mm. VII, p. 426, 1912. One female 
from Simla. 

Dynopsylla Crawford. 

D. grandis, Crawford, n. sp. (see antea p. 619). In galls on Pious 
nervosa leaves, Taliparamba, N. Malabar. (Ramakrishna Coll.) 

D. grandis, Ramakrisbna Ayyar Rept. 3rd Ent. Meeting, Pusa, 
1919, p. 1031. (Figure of insect and gall.) 

Tenaphalara Knwayama. 

T. aoutipennis, Knwayama, Trans. Sapporo Nat. Hist. Soo. 1908, 
p. 166. Formosa. 

=T. elongata, Crawford, Reo. Ind. Mm. VII, p. 432,1912. On silk 
cotton, Pusa, Bengal. (See also Phil. Journ. Sci. XV, p. 164, 1919, 
for Philippine record.) 

Tyora Walker. 

T. indioa, Crawford, Phil. Journ. Sci. XV, p. 169, 1919. Coorg, S. 
India. 

Gecidopsylla Kieffer. 

G. schimoe, Kiefier, Ann. Soc. Sei. Bruxelles, 1905, 'p. 160. Bengal. 

Sub-family PSYLLINAB. 

PsyUa Greoffroy. 

P. cedretae, Kieffer,\4m. Soc. Sci. Bruxelles, 1905, p. 174. Bengal. 

P. obsoleta, Buckton, -Ind. Mm. Notes V (2),,p. 35, 1900. In galls 
on Diospyros melanoxylon; Bombay. Lefroy, Indian Insect Infe, lag. 616. 

P. simlae, Crawford, Reo. Ind. Mm. VII, p. 426, 1912. Simla. 

Euphalerm Schwarz. 

E. vittatm, Crawford, Reo. Ind. Mm. VII, p. 423, 1912. On Cas¬ 
sia fistula. Calcutta. 

Diaphorind Low. 

D. citri, Knwayama, Trans. Sapp. Nat. Hist. Soc. II, p. 160, 1908. 
=Euphalerm citri, Crawford, JBec. Ind. Mus. VII, p. 424,1912. Adhra, 
Bengal, also recorded on Citrus from the Philippines. Noted on shoots 
of Citrus and Murraiya Tcoenigii in Coimbatore, S. India. (Ramakrishna 
Coll.) ■ 

D. guttulata, Lethierry. Proc. Asiat. Soc. Bengal, 1890, p. 166. 
Poona, Bombay ; later specimens collected at Poona by Fletcher in 
September, 1911, which were named as Euphalerm citri hj Crawford 
{Phil. Journ. Sci. XII, p. 168, 1917) are now fouiid to belong to this spe¬ 
cies of Lethierry. ■ ^ 
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B. cardiae, Crawford, n. sp. (see anUa p. 617) bred on Cardia cordata. 
Coimbatore, South India. (Kamakrishna Coll.) 

B. tnmcata, Crawford, n. sp. (see antea p. 617) on shoots of Nux 
vomica. Walayar forests, Malabar. (Kamakrishna Coll.) 


Arytaina 'FoQxstQi—Psyllofa Crawford. 

A. punctipennis, Crawford, Bee. Ind. Mus. VII, p. 431, 1912, on 
Indigo, Pusa, Bengal. This is probably Psylla isitis of Buckton and 
there is little doubt that the insect dealt with as Indigo Psylla in the 
Pusa Memoir, Ent. Series IV (6) is this insect. Also noted from 
Ceylon on Indigo. 

A. obscura, Cvaydovd^Psyllopa obscura, Crawford, Rec. Ind. Mus. 
VII, p. 432, 1912. On mango leaf,- Pusa (described from one spe¬ 
cimen). Noted also on Balbergia leaves, Coimbatore. (Kamakrishna Coll.) 

A. ramakrishni, Crawford, n. sp. (see antea p. 618). On gaUs in leaves 
of Ghloroxylon swietema, Coimbatore, S. India. (Kamakrishna Coll,) 

Eurhinocola Crawford. 

(close to Euphyllura). 

E. gravelyi, Crawford, Rec. Ind. Mus. VII, p. 422, 1912. Burma. 

Sub-family TRIOZINAE. 

Trioza Eoerster. 

T. gigantea, Crawford, Rec. Ind. Mus. VII, p. 428, 1912. Darjiling, 
E. Himalayas. Described from one female. 

T. hyalina, Crawford, Rec. Ind: Mus. VII, p. 428, 1912. Simla, 
W. Himalayas. 

T. analis, Crawford, Rec. Ind. Mus. VII, p. 429, 1912. Simla, W. 
Himalayas. 

T. urticae, Linn., Crawford, Rec. Ind. Mus. VII, p. 434, 1912. On 
nettle (Urtica). (Same as the European species.) Punjab. 

T. fletcheri, Crawford, Rec. Ind. Mus. VII, p. 434,1912. On Gmel- 
lina aroborea, Pusa, Bengal; also in galls on Trewia, Coimbatore, S. India. 
(Y, K. Kao Coll.) 

T. fletcheri minor, Crawford, n. var., Rec. Ind. Mus. VII, p. 434, 
1912. On Terminalia arjuna, Pusa, Bengal. 

T. jambolanae, Crawford, Phil. Journ. Sci. XII, p. 173, 1917. On 
Eugenia jambolana, Pusa, Bengal. 

Megatrioza Crawford. 

M. vitiensis, Kirkaldy, Proc. Haw. Ent. Soc. I, p. 193, 1907. On 
Eugenia. 

—Trioza eugeniae, Crawford Phil. Journ. Sc.'X., p, 266,1915. In 
galls on Eugenia malaccensis. 

=M. vitiensis, Crawford, Phil. Journ. Sc. XV, p. 196, 1919, In 
galls on Singapore, 
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M. eugenioides, Crawford, Phil. Journ. 8c. XV, p. 198, 1919. One 
specimen from Pusa, Bengal. 

= Trioza eugenioides, Gx&ydoid, Phil. Journ. Sc. XII, p. 171, 1917. 
From Philippines. 

M. hirsuta, Crawford, Phil. Journ. Sc. XV, p. 201, 1919. Ingalls of 
Terminalia tomentosa, Lonavla, Bombay. 

—Kuwayama hirsuta, Crawford, Reo. Ind. Mus. VII, p. 427, 1912. 
Igatpuri, Bombay. 

Recently recorded in galls on leaves of Terminalia in Mundakayam, 
Travancore. (Eamakrishna Coll.) 

Louronota Crawford. 

L. ? (AUotrioza) mmwto, Crawford, Rec. Ind. Mus. VII, p. 433, 1912. 
Hazaribagh, Bengal. 

Gecidotrioza Keiffer. 

G. baccarum, KiefEer, Marcellia Rev. Geddol. VII, p. 169, 1909. 
In galls oi Symplocos sp., Knrseong, E. Himalayas. 

Neotrioza Kiefier. 

.N. machili, KiefEer, Ann. Soc, Sci. Bruxelles, XXIX,-p. 176, 1906. 
Bengal. On Machilus gamblei. 

Ozotrioza KiefEer. 

0. styracearum, Kiefi., Ann. Soc. Sci. Bruxelles, XXIX, p. 179, 
1906. Bengal. 

0. laurinearum. Ibid., p. 180. Bengal. 

Note—T he exact position of Kiefier’s species is not definitely known to the writer ; 
they are only provisionally put where they are. 
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“THRIPS”. 

An Insect group little known in India.* 

T. V. Ramakrishna Ayyar, 

Agriculluial College, Coimbatore. 

The group Tliysanoptera (Thrips) forms one of the major sub-divi¬ 
sions into which the great class-Insects-is divided ; in spite of this fact 
our knowledge of these]insects, compared with the recorded information 
available on the other orders of Insects, is remarkably meagre, or 
almost nothing, and this is all the more so with regard to the species of 
the group inhabiting India. The paucity of our knowledge or the 
apparent neglect of this group on the part of entomologists is certain¬ 
ly not because these insects are in any way rare or difficult to obtain, 
since they are abundant all over the country, but it appears to be 
chiefly due to the minute size, the unattractive coloration, and the 
hiding habits of these creatures—characters which make them quite 
inconspicuous, unlike many large and gorgeously coloured butterllieSf 
beetles or grasshoppers which easily attract attention. The writer 
has been paying some attention to the study of these insects for some 
time past and in 1919 published a small preliminary note (a) on this 
subject- Ill this paper a brief account is given of the biology and 


*A paper read at the Indian Science Congress meeting at Benares in 1925. 

(a) A note on our present knowledge of Indian Thysaiioptera and their economic 
importance, pp. 618-20. Report of the 3rd Entomologicai Meeting, Pusa, 1919. 






312 


systematics of these little known insects with special reference to 
South Indian forms just to indicate what has been done to add to our 
knowledtte of these insects so far in this direction since then, and if 
possible invite the attention, criticisms and co-operation of entomolo¬ 
gists that may be working in this line in different parts of the country- 

General organisation, lijehistof}) and habits. The insects included 
under this order, which are popularly known in different places as 
“ Thrips’’, ‘Fringe-wings,'’ ‘‘Black-)iy” etc., are small creatures, 
most of the forms being miscroscopic, whilst the giants among them 
do not measure more then to 2 " Il'ich in length. Among the 

South Indian forms the size 
varies from 2 mm in some 
species (b) to 8 mm in a 
recently described species; 
(c) some of the largest 
known forms inhabit Austra¬ 
lia (dj. Some of the spefdes 
are short and flat while 
others have a long and 
cylindrical body. The head 
is vertical and moderately 
movable. It is usually of a 
broadly conical or triangular 
shape broadly attached to 
tire thorax. In some, (e) the 
head is short, hemispherical 
and very broad; ;incl in some 
the vertex of the head 
is drawn forwards like 
some weevils as in ^ the 
new form mentioned above 
which has the head re¬ 
markably elongated, the 
anterior tip carrying the 
two antennae far for¬ 
wards. The antennae are moderately long and contain from six to 
nine joints ; these latter possess sepsory organs of different patterns. 
The variations in the structural details of the antennae form very 
important features in the, classification of the group into families, 
genera and species. The two large compound eyes and three ocelli 
are invariably present though in some the latter are absent ; while 

(b) Helio-thrips and Scirtotlirips (c) Kleothrips (d) one being Idolotlirips 
spectrum Hal (e) as in A.ustrothrips cochinchinensis. K. 
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the lateral sides of the head behind the eyes are in many forms 
armed with bristles and spines of different kinds, they are un¬ 
armed and smooth in others. The prothorax is an important 
ret^ion, generally broad, bigger than the head and movable. This 
is also adorned with setae and bristles in different species. Some 
forms possess the usual two pairs of wings while others are apter¬ 
ous or short winged. The wings, which are very narrow and 
delicate, are fringed with long cilia like hairs on one or both 
the margins; due to this peculiar feature these insects are called 
Thysanoptera or Fringe-wings. The structure of the wings and the 
arrangement of the cilia show variations which are also of taxonomical 
importance’ Of the six legs the structure of the anterior pair exhibits 
remarkable variations in different forms as in some South Indian 
species, (f) The tips of the tarsi which arc one or two jointed are modi- 
hecl into a Structure with a characteristic rounded vescicular shape, and 
this feature has given rise to the name Physopoda, or bladder-footed 
insects, applied to the group. The Thysanoptera are mostly plant 
feeders and the feeding mechanism in these insects presents very peculiar 
features. The mouth parts form a combination of scraping and sucking 
apparatus consisting of a tubular cone-shaped beak of varying shapes 
provided with jaw-like structures on each side ; the whole structure 
is known as the mouth cone. With this apparatus the insects open 
and irritate the plant tissue in various ways and suck the sap. The 
abdomen is usually the longest region of the body and is ten segment¬ 
ed; the last segment exhibits remarkable variations in structure. In 
some a distinct ovipiosilor is found while in others this is absent. The 
lateral and tail regions of the abdomen are also provided with ciliac 
and bristles in many species In the matter of development Thysanop¬ 
tera do not pass through any definite metamorphosis; the young ones 
hatching out of eggs resemble the parent and assume the adult stage after 
the periodical moults, though in some forms a quiescent pre-adult pupa¬ 
like stage is noted before assuming the adult condition. As in many 
Plant Lice and Scales we find parthenogenesis occurring in this 
group also. So far, no natural enemies of any importance have been 
noted to destroy Thrips on any appreciable scale, but on two or three 
occasions in Coimbatore a dark brown species of a bug (g) has been 
noted sucking thrips in Ficus leaf-galls (h) and in leaf galls of 
Mimusops elengi (i). Tfhriposoma and ‘fjhripoclenus are two parasitic 
hymenoptera recorded as pcirasites on some species outside India . 
fjhrips are found inside various kinds of flowers and they also infest the 
tender shoots and leaves of many plants. Some are found under tree bark 
and some in plant galls often made by the insects themselves. Some 


(f) Mesothrips, Androthrips, Arrhenothrips and Kleothrips. (g) Anthocorid 
(Triphleps}. (li) Gynaikotlirips uzcli-z. (i) Arrhenothrips Raitiakrishna'. 
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are known iolioe on fungi, though none has been noted from India 
so far. In South India a very interesting gall-making thrips (j) has 
been recently discovered, which makes large ball shaped galls in a 
climbing shrub (k) commonly found all along the Western Ghats. 
South Indian species of Gynaikothrips, Mesothrips, and Arrheno- 
thrips have also been found to produce leaf-galls on spp. of Ficus. 
Pathos scandens, Mimusops elengi etc. 

Economic importance. As to the economic importance of the group 
there are some ver^ well huown Thrips pests in different parts of the 
world kuov,’0 to cause considerable damage to different culticated crops', 
the more prominent of them are the Pear Thrips, Wheat thrips, 
Tobacco Thrips etc. of European and American countries. Though in 
India we have not as yet come across many such serious forms, so 
far as we know, there are a tew species which cause some appreciable 
damage to growing crops. In S. India the Paddy 7'hrips (Thrips 
oryzae, W.) which attacks paddy seedlin.gs in different parts is the 
most important of these, Others which now and then cause more or 
less damage are the different forms noted on turmeric and arrow root, 
onions, chillies, croton 3.nd rose leaves, groundnut, grapevine and tea. 
Apart from this aspect of their economic importance it is not un¬ 
likely that many species of flower inhabiting Thrips interfere with 
their pollination and frnctification-perhaps beneficially in some cases: 
this is an aspect very little known and worth investigating- 

Classificatio7i. The order Thysanoptera is divided into two sub 
orders, one (1) in which the females are provided with an external 
ovipositor and second (m) where the abdominal end is tubular in both 
sexes and without any ovipositor- Each of these is sub-divided into 
many families, sub-familes and genera. The economic species noted 
from S. India till now are all small forms and belong to the first 
sub-order. The giants of the order and the various gall makers 
mostly belong to the second sub-order. The classification of the 
order has been worked out chiefly by the famous specialists Bagnall, 
Karny and Hood; the tabular s 3 'nopsis of the main groups, genera and 
species by Karny will be found particularly useful. 

Previous records from India. The first record of Thysanoptera 
from India is by Newman (n) of the two species, (o) collected by 
Hamilton on a species of Anacardium in Mysore in 1855, We 
have Ino further records until we come to the year 1912 when 

(j) Austotlirips cochincliinensis (k) Calycopteris floribundum, (1) Terebrantia 
(m) Tubulifera (n) pp 265-66 Transactions of the Entomological Society of 
London 1856. (o) Idolotbrips halidayi and Phloeothrips anacardii. 



the eminent English specialist Bagnall described an interest 
ting species (p) collected in iVIadr.is as atbicking turmeric and 
forwarded by the Madras Board of Revnue to the Indian Museum 
in 1889. From 1913 onwards Bagnall has been publishing several 
papers on Indian Thysanoptera, but until the year 1919, all species 
recorded were N. Indian forms only. In 1915 Williams described 
(r) the paddy Thrips, Thrips oryzae- from material collected at 
Chingleput, S- India. In 1919 J. D. Hood, the American Thysanop- 
terist published a paper (s) on a small consignment of South Indian 
material. From 1919 onwards Bagnall has been describing new 
species on and off from the S. Indian material submitted to him- 
Dufing the last two years a good portion of further material mostly 
collected by the writer was forwarded to the famous Austrian Thy- 
sanopterist Karny working on Asiatic forms in Java, and his paper on 
the same is expected to be published at an early date* A paper on 
two new species from S. India has recently been submitted by the 
present writer for publication in the Bombay Natural History Society’s 
Journal. It may be interesting to note in this connection that while 
in, 1912 there were only three species of Thrips recorded from S. 
India, there are at present over twenty recorded species, (t) not to 
speak of the numerous new forms already found in the material 
collected, and the novelties that still await discovery in the different 
tracts o.!: the Province, 

Hints for Collection and Preservation, Thrips are ver\^ commonly 
found inside many flowers: as such the flowers may be collected and 
kept in paper envelopes until they are pickled. They are also got by 
beating bushes with fine butterfly net. Many species are secured 
from plant galls of various kinds and some from under bark of trees. 
Soon after collection it is better to drop the insects into rectified or 
methylated alcohol and they can be preserved for a long time in that 
condition. For a study of the details of structure it will be found 
necessary to make microscopic slides of most of the species. For this, 
fresh specimens or material pickled as above should be dehydrated 
by passing through 90, 95 p. c. alcohol and then in absolute alcohol 
for two or three hours; from the latter they may be transferred for 
clearing into clove oil, xylol, or cedar oil. After this each specimen 
may be mounted separately in Canada balsam and the slide properly 
labelled with the usual data: locality, host, etc. in some cases where 
the insects are dark coloured or opaque it might be found necessary 
to treat them in potash solution before dehydrating and clearing, to 
clearly study Ihe chaetotaxy. 

(p) p. 257, Records of llie Indian Museum, XII, 1912. Panchaetothrips 
indicus (r) p. 353. Bulletin of Entomological Research. 1915. (s) pp. 90-103 Inse 
cutor Inscitiae Menstruus, Vil, 1919. (t) for list see at the end of the paper. 


List of “ Thrlps ” lecorded from South ladia* 
Sob-order—Terebrantia. 

Family—Thripidae. 

Scirtothrips dorsalis, Hood p. 90. Ins. Insc. Menst. 1919. (a) A 
small yellowisli brown species found in numbers in the tender shoots 
and flowers of castor and chillies. Coimbatore, Guntur. Wd\\ plant- 
lice this species contributes its share in the leaf curling of chillies. 

Dendrothrips indicus, Bagnall. p. 261, A M. N. H. IV. t 1919. 
found on the tender leaves of arrow root plants. Taliparamba. 
Malabar. P'ound in company with Panchaetothrips indicus B. 

D. bispinosus, Bagnall p. 455. Bull. Ent. Res. t XIV. 1924. 
On tea leaves. Nilgiris. 

""Rhiptphoroilu'ips cruentatus, Hood, p, 9L Ins, Insc. Menst. 
VII. 1919. Found doing some damage to the tender foliage of .grape 
and rose leaves, Terminalia catappa, in Coimbatore, Malabar, etc., 

’-Helioihrips indicus, Bagnall p. 291, A. M. N. H. XIL 1913. On 
onions in Chicacole, Ganjam, and on blades of ragi and grasses in 
Coimbatore; it is recorded on onions, brinjal, and indigo in Bengal 
and Bombay. 

Euthrips citricinctus, Bagnall. p. 270. A M. N. H. IV. 1919; on 
arrow root leaves. Taliparamba N. Malabar. 

Physoihrips minor, Bagmall, p. 393« A. M. N- H, \/II. 1921; in 
distal shoots and tender foliage of the common creeper Ipomoea 
staphylina, Coimbatore and Mysore, 

'"'Thrips oryzae, Williams p. 353. Bull. Ent Res. 1915; sometimes 
a serious pest of young paddy in different parts of S. India. 

Dendrothripoides ipomoea, Bagnall p. 625. A. M. N. H. XII. 1923 
in tender foliage of the creeper Ipomoea staphylina, Maddur, Mysore. 

Bregmatothrips Ramakrishnae, Bagnall p. 265 A. M, N. H. XII 
1923 rolling tips of Sugar cane leaves, Palur, S- Arcot. 

(a) lasecutor Inscitiae Menstruus—America. 

° 1 Annals and Magazine of Natural History—London. 

t Bulletin of Entomological Research—London. 

’ Species marked thus are economical^ important. 
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Family—Panchaetothripidae. 

Panchaetcihrips indicus, Baj^nall. p. 257 Rec- IncL Mus. (a) VII 
T912; in tender foliage of Turmeric Madras 1889. It has recently been 
found on arrow root leaves in Taliparaniha and also on turmeric in 
Coimbatore. Sometimes causes damage to the crop. 

Safe order —Tiifeulifera. 

Family—Phloeothripidae. 

Phloeothrips anacafdii, Newmann. p,266. Tr. Ent. Socy. (b) 1855 
On Anacardium sp. Mysore. This is one of the two species of 
the earliest record of “ Thrips ” from India. 

^'Liothrips ordinarius. Hood. p. 101 Ins. Insc. Menst. VII. 1919, 
In shoots of Sesbania grandtflora. Coimbatore. 

T)olichothrips varipes, Bagnall, p. 359 A. M. N H. VII, 1921 a 
reddisli brown species found in swarms on a wildbush, Coimbatore. 

""Haplothrips pictipes, Bagnalh p. 273. A. M. N. H. IV. 1919; 
inside diseased pepper berries. Taliparamba. N. Malabar 

Neoheegeria indica, Hood. p. 96. Ins. Insc. Menst. VII. 1919. 
on shoots of Ailanthus excelsa. Coimbatore. 

Austrethrips cochinchinensis, Karny. p. 113. Jour- Siam, Socy. 
XVI. 1923; in large galls of the p\a.nt Calycopteris floribunda. Wes¬ 
tern ghats. 

Cecidothrips bufsarum, Kieffer. p. 165. ‘Marcellia’ VII. 1909; 
from unknown plant galls, Trichinopoly. 

Gynaikothrips uzeli, Zim, p 12.'Bull. Inst. Bot. Biiitenzorg, (c) 
1912; originally described from Java-noted in leaf galls of Ficus retusa 
ICollegal, Coimbatore. 

'“'Arrhenothrips Ramakrishnae, Hood. p. 99 Ins. Insc. Menst. 
VIL 1919. causing leaf galls in Mimusops elengi. Coimbatore, some¬ 
times damages the foliage appreciably. 

Family-Idolothripidae. 

Idolothrips halidayt, Newman, p. 265. Tr- Eiit, Socy. 1855; on 
Anacardium sp. Mysore. 

As stated at the beginning the object of this paper is mainly to 
point out the extensive field open for work in this unexplored group of 
insects, and if this paper contributes even to a small extent in 
stimulating entomological work in this direction, the writer will feel 
amply repaid. 

(a) Records of the Indian Museum—Calcutta. 

(b) Transactions of the Entomological Society —London. 

(c) Bulletin of Botanical Institute, Buitenzorg—Java, 
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Manure. A considerable amount of work on the kind and quantity 
of manure for the cotton crop has been done in India, and some work 
on the time and method of application. Much work, however, remains 
to be done. 

One of the outstanding manurial problems which has as yet not 
been solved is the economical manuring of black cotton soil In 
certain parts on this soil an increase in the yield of the cotton crop of 
from 50 to 60 per cent can be obtained by growing it after a legumi¬ 
nous crop. The introduction of this procedure in practice, however, 
cannot be recommended- If adopted the area under cotton and 
grain crops on the cultivator’s holding would be reduced from one- 
half to one-third, and unfortunately the legume cannot always be 
depended upon to make up the loss on the grain crop. Along this 
line of attack the problem is bound up with the improvement of the 
other crops in the rotation Some other solution may, however, be 
possible- 

Methods of cultivation. Much work has already been done 
in India on (a) preparatory cultivation, (b) methods of sowing, (c) 
the treatment given prior to sowing (d) soil moisture condition at the 
time of sowing, (e) the seed itself. 

The question is of importance in connection with the distribution 
of seed to cultivators 

(From The Empire Cotton Growing Review” July 1925). 


"Some Biological Methods of Insect FesI Coalroi. 

By T. V. R. Ayyar- 

It is quite evident that from those very early days when half 
civilized man gave up his wild and predatory habits for a settled life 
and began to grow crops and tend cattle, the struggle between man 
and nature must have commenced to increase appreciably—man 
consciously or unconsciously upsetting the normal conditions prevail¬ 
ing in the universe, and nature asserting herself every time to 
re-establish her supremacy. Gradually, through ages of civilization 
as this protracted struggle continued, the most important change 
effected has been a more and more pronounced readjustment of the 
relations that originally existed between man and lower forms of life. 

Paper read at the Science Congress Benares, 1925 and published in the July 
Digest of the Madras Deparinent of Agriculture. 
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Under the artificial conditions brought about by human agency, what 
is known as the "balance of life” in nature is constantly upset, especial¬ 
ly among the lower forms of animals like insects ; and one of the 
various resulting phenomena happens to be an abnormal increase in 
the number of some lower forms of life which affect man—in other 
words, there is an outbreak of pests. It is generally believed that the 
most important factors which play their part in keeping up the normal 
balance in nature, especially among lower forms of life like insects, 
are food, climate, and enemies : and among the many human iniiuen- 
ces that help to upset the balance may be mentioned the destruction 
of forest areas, the growing of single crops in extensive areas, the 
frequent transport of plants and animals from place to place, and the 
indiscriminate destruction of several natural enemies. Man has, of 
course, recognized this self-inllicted but necessary and inevitable evil 
through past decades, and in all countries where scientific methods of 
agriculture have become well established, various methods of insect 
pest control have been devised from time to time, and in many cases 
with marked success. Prominent among these modern measures are 
the different agricultural and mechanical methods, and the use of 
insecticides in various ways—spraying, dusting, fumigation, etc. It 
has, however, been found by experience that such mechanical 
methods, however effective and practicable in some cases, are found 
in many instances to be quite impracticable, ineffective and quite 
uneconomical. Experienced entomologists in defferent countries, 
who have bestowed some thought and attention to this important 
aspect of economic entomology, have within recent years begun to 
feel that these time-honoured methods of lighting pests which are 
found to prove expensive failures in many cases must be supplemented 
or in some instances entirely replaced by some others which might be 
found more practicable and effective. With this idea a new line of 
treatment to control pests has been initiated. Very briefly explained, 
this comparatively novel method consists in the utilization of the 
natural enemies to control various kinds of pests. The different 
aspects connected with this line of treatment constitute what are 
generally known as the “biological methods of pest control.” The 
object of this paper is to explain a few facts with regard to this 
method of pest control by insect agency, and to offer some sugges¬ 
tions with regard to what may be done in India in this interesting 
line of work. 

The more outstanding features of the biological methods of insect 
pest control may be put down as (1) the recognition of the different 
natural enemies of the various insect pests of a country and a thorough 
study of the bionomics of those natural agents in all their relations 
with the host insects or insects very closely allied to the host ; (2) 
affording all possible facilities for these natural enemies to multiply 
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unhampered, and to carry on their beneficial work successhilly ; (3) 
whenever and wherever possible and necessary, introduction of such 
insects from a different agricultural tract or country where they may 
be noted as efficient agents against some pest or pests of a similar 
nature. In fact, the whole idea is to try to restore as far as possible 
by artificial means conditions approaching the original natural balance 
of life. Though among natural enemies there are found fungi, 
bacteria and higher animals that may be utilized for this purpose, 
only the subject of insect agency is considered in this paper. 

Thz recognition and study of beneficial insects, 

'“The first step towards vanquishing an enemy,” says Curtis, “ is 
to ascertain correctly its habits, the next is to be certain of its 
appearance so as not to mistake one part for another, and a third and 
no less important object is to be well acquainted with our friends and 
allies.’’ Being very familiar only with the more obvious injuries done 
by insects, our farmers naturally conclude that there cannot exist any 
good insects. It will therefore iDy very useful if all cultivators begin to 
realize that among insects there are several forms which are eminent¬ 
ly beneficial to man and learn to differentiate the good from the bad 
and not condemn all alike. The elder Pliny seems to have classified 
all insects into two divisions —Coccids or those preyed upon, and 
Coccinellids or those that are predatory. However curious this 
classification may be, it certainly shows that even in those early days 
the controlling inlluence of natural enemies was recognized as an 
important factor. Even Linnaeus, who was written so much on 
insects, does not appear to have made any mention of insect pests, 
evidently showing that even in his days the balance of life was fairly 
well kept, and as such no serious outbreaks of pests occurred as at 
present. 

Among the various enemies of insects in nature, apart from 
higher animals like some insectivorous birds, mammals and reptiles, 
which levy an appreciable toll on the insect world, fthere exist among 
insects themselves several forms which, by their predatory and 
parasitic habits, act as natural enemies of various insects. These are 
what may be called insect-feeding or entomophagous insects. It is 
important to note, however, that among these entomophagous insects 
only such forms are of economic importance that depend for their 
food on particular species or groups of insects which are in any way 
harmful to man, and not others which feed indiscriminately on 
various forms. A knowledge, therefore, of such Insects and their life 
habits is essential before any biological methods of inseet control are 
attempted. Prominent among these friendly insects are the great 
bulk of the group of beetles called ‘lady birds’ (Coccinellidae), many 



‘hover flies’ {Syrphidaa)^ the numerous lace win.^ flies {Chrysopidae), 
the ‘bristle flies’ [TacMnidae) and the hordes of parasitic hjmienop- 
tera. All these natural enemies are either predatory or parasitic in 
habits. Those of the former kind hunt their insect prey and teed 
on them like wild beasts, while the parasites, instead of killing their 
hosts immediately, make use of them as food for their offspring by 
depositing eggs on or into their bodies : these eggs hatch and the 
larvae grow at the expense of the body contents of the host which is 
gradually killed. 

The lady bird beetles include the most important of the preda¬ 
tory insects of economic importance. These are well known to wipe 
away from infested plants whole colonies of plant lice, scale insects, 
mealy bugs, white flies, etc., which are often found to be serious pests 
in most countries; and in countries like California, Australia and 
South Africa, etc,, different species of these beetles are being regular¬ 
ly made us of to fight scale and mealy bug pests of fruit trees. 
There are a good many species of these beetles in India but very 
little is really known of them, especially regarding their food habits. 
For example, the writer has recently found a new species of these 
beetles {Scymnus coccivora) which has been noted to be an extremely 
effective natural enemy of the destructive nim scale {T^aloinaria 
maxima) in and around Coimbatore, the beetle and its grub voracious¬ 
ly feeding on the eggs of the scale pest. A study, therefore, for the 
Coccinellid fauna of a tract with special reference to their food 
relations will be of very great use, and in South India, especially if 
made with particular reference to the green and brown bugs of 
coffee, which are serious pests in our coffee and citrus plantations. 
Similar to the lady birds the larvae of different kinds of lace wflng flies 
(Chrysooids) are also predatory enemies of plant lice, mealy bugs, 
etc., but they do not appear to be so very effective as the lady birds 
for use on an economic scale- The larvae of some flies destroying 
plant lice and eggs of mealy bugs are also known as friendly insects. 
Among other predatory insects useful for man, mention may be made 
of one—the caterpillar of a moth, Eublemma sdtulaik )—which is very 
commonly found all over India exercising an efficient control over 
some important species of scale insects; and another—a butterfly 
larvae, Spalgius epius —which feeds ravenously on destructive mealy, 
bugs of sorts. Besides these there are found stray cases of predatory 
beetles, insect-sucking bugs, and hunting flies, etc,, which occasionally 
help the farmer-, but these are of minor importance compared to the 
Coccinellidae and others noted above. 

Coming to the parasitic forms, in the opinion of many experienced 
entomologists, the work of these insects is a very remarkable but 
little known phenomenon : outbreaks of pests are often suddenly 
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stopped as if by magic by these useful forms. The insect groups of the 
greatest importance in this work are the tachiuid flies and the parasi¬ 
tic hymenoptera. The former confine their attacks mainly to 
caterpillars of various moths and butterflies, many of which are among 
some of the worst crop pests, viz., the swarming paddy caterpillar and 
the caterpillar pests of grasses, tobacco, castor, sunnhemp, groundnut, 
cholam, etc. But our knowledge of these flies and their bionomics is 
extremely limited. As far as the writer knows, one species, Sturmia 
himaculata appears to be one of the commonest in South India and 
known to parasitise some of the more important lepidopterous larvae. 
With regard to the work of parasitic hymenoptera one cannot help 
repeating wdrat the late Dr. Sharp has said : “the division parasitic 
hymenoptera,’’ says he, “is one of the most neglected of the great 
groups of insects though it is perhaps of greater economic importance 
to mankind than any other ” This large conceptus of parasites 
includes thousands of species exhibiting remarkable variations in 
structure and habits, and a thorough study of the bionomics of even a 
few of these interesting insects will not only help the economic ento¬ 
mologist who may wish to utilize them for pest control, but will be 
found to be of absorbing and fascinating interest even to the pure 
biologist. India abounds in numerous parasitic wasps carrying on 
their remarkable work of pest control often unknown and nunoticed by 
man, but unfortunately our knowledge of their life activities is very 
very meagre. 

Methods of utilizing natural enemies of insects. 

After having pointed out very briefly the importance and neces¬ 
sity fora thorough study of the insect friends of economic importance 
found ill the country, with some information on what little has been 
attempted in the direction we may consider the different methods 
in which such natural enemies may be utilized against insect pests to 
the best advantage. Some of these methods that might be adopted 
are simple and quite practicable jn most cases. Where plants are 
badly infested with pests, say caterpillars, or of different kinds of 
grubs, infested parts being removed and burnt or buried as is at 
present done in most cases they may be kept enclosed in cages with 
gauze netting to allow the natural enemies alone to emerge in due 
course; the mesh of the gauze should be of such dimensions that it 
will only allow the natural agent to fly out and not adult of the pest 
w^hich in most cases, is a moth or butterfly. This might be done not 
only in the case of various defoliating caterpillars such as those 
attaking paddy, cholam, castor, groundnut, palms, etc,, but also with 
borers of sorts such as the stem borers, shoot and fruit borers, of 
various valuable crops. For this purpose special cages or parasite 
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boxes suited to each insect pest and its natural enemies could be 
devised ; such boxes containing infested plants or portions of plants, 
which allow only the natural enemies to emerge, may be placed in 
the infested fields. Trials in this direction were made in the Punjab 
a few years ago for the cotton boll worms {Barias sp.) and on a small 
scale such a trial is now being made by the Madras Agricultural 
Department for the black-head caterpillar {Nephantis seririopa) of 
coconut, a serious pest in some places along the West Coast. Similarly 
in the case of many pests of which the egg masses can be easily 
found and collected, as in the case of the paddy stern borer, the 
tobacco caterpillar, hairy caterpillars of sorts on cholain, castor, etc., 
and various others where the eggs are laid in masses, these latter may 
also be kept to allow any of the egg parasites to emerge ; egg masses 
may with advantage be kept exposed on a tray of water or in the 
middle of an antpan so that the egg parasites might fly away and any 
minute larvae that might hatch out of unparasitised eggs might 
drown themselves if they attempt to crawl out. . The stubble and 
debris of various borer-breeding plants like cholain, paddy, wheat, 
cane and various vegetable crops after havest may also be treated 
similarly to allow any natural enemies that might breed in them. In 
these simple ways the existing parasites or predators in each tract 
might be helped to do their useful work more effectively ; on the 
other hand, when the collected pests or the pruned branches contain¬ 
ing pests are buried or burnt, as is usually done, the natural enemies 
also get destroyed. The adoption of such simple methods will sub¬ 
stantially supplement the ordinary mechanical measures of control 
generally adopted at present. 


But when it comes to a question of adopting the biological 
methods as a primary measure of pest control in cases where the 
ordinary mechanical methods are impracticable or uneconomical, 
arrangements of a more organized nature will be found necessary, 
if substantial and sustained benefits have to be derived. Such is 
evidently the case when we have to fight pests spread over extensive 
areas, and fixed insects like scales, borers, etc., on fruit and avenue 
trees, some of which may be perennial. They cannot possibly be 
collected and brought together without great inconvenience and 
expense. To carry out a regular campaign of biological control, in 
the case of important crop pests, where the ordinary mechanical 
methods have proved unsuccessful, the most important thing 
necessary is, in the first place, a plentiful supply of the predator or 
parasite ready for liberation in the infested areas. For, the liberation 
of only a few individuals has the disadvautage of these few separa- 


3 



376 

ting from one another and spreading far away, thus preventing 
the chances of union of sexes and multiplication of the species; in 
some cases there may not be present sufficient or any females in the 
small lot let out. In the simple methods described above of heaping 
collected material inside cages to liberate the natural enemies, we get 
absolutely no idea of the actual numbers liberated to form any correct 
estimate of the work of these natural agents. Another important fac¬ 
tor that vitiates to a great extent the expected results of such simple 
methods, and which is overlooked very often, is the work of hyperpara¬ 
sites, parasites that attack the natural enemies themselves, not an 
uncommon phenomenon in nature. A braconid wasp (Aphrastohracon 
flavipennis) which the writer has recently discovered as a parasite of 
the useful scale-feeding caterpillar {Eublemma) is an example of such 
a secondary enemy spoiling the good work of a friendly insect. In the 
simple use of wire gauze cages it may not always be possible to keep 
back such secondary enemies and allow only the primary one to 
emerge. Yet another defect one has to guard against in such a 
measure is the probable contingency of the natural enemy being star¬ 
ved or destroyed when liberated in any tract either for want of 
sufficient food or becoming subject to the sudden and unusual cli¬ 
matic changes which might in some unfortunate cases affect the 
natural enemy very seriously- To guard against these and other 
incidental defects the best thing to do is to have these parasites and 
predators of known capacity reared in large numbers in field labora¬ 
tories or insectaries under the supervision of skilled hands, and then 
distributed in batches to different infested areas whenever necessary* 
The study and elimination of hyperparasites, the question of sufficient 
food supply, protection from weather conditions, all these may be 
carefully attended to in captivity. The ideal natural enemy to be 
selected for such use should be one which would breed easily and 
plentifully in captivity, which has no enemies of its own and which 
would attack its host in any stage. This is the sort of work that is 
being carried on in countries where biological methods of pest 
control have advanced to some extent. The United States Gipsy 
Moth Laboratory at Melrose. Highlands, Massachusetts, is an 
institution of world-wide reputation which was primarily instituted to 
carry on investigations on the natural enemies and their efficiency 
against the Gipsy and Brown tailmoths which are very bad pests in 
some of the New England States. The field laboratories in different 
parts of California specially to fight the black scale and the mealy 
bugs of fruit trees are also well known. Such insectaries or field 
laboratories will not only help in affording the necessary facilities for 
the proper breeding and distribution of the natural enemies already 
studied as a routine, but would serve as institutions where all sorts of 
investigations and experiments could be safely and accurately carried 
on with various local and introduced insects of economic importance. 
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Search for natural enemies in other tracts and their importation. 


Before concluding the paper a few words may be added on the 
subject of introduction of natural agents from one country to another, 
as distinct from the conservation of the native beneficial forms. 
This aspect of the question is far more important in countries where 
a good number of the cultivated crops are foreign, and the insects 
on that account mostly foreign introduced with the former; these 
latter, deprived of their original natural checks in their new homes, 
often multiply remarkably and become serious pests. In such cases 
attempts are made to locate the original home of the pest and bring 
such of its natural enemies found there which keep it in control. 
As such, Australia, including many other colonies in the Pacific, 
South Africa and many parts of the New World are the regions 
chiefly interested in such search and importation of these natural 
agents. The most remarkable of such pioneer attempts is the well- 
known introduction of the famous lady bird beetle (Nooius cardinalis, 
M) in 1889 by Koebele from Australia to California to fight the 
cottony cushion scale {icerya purchasi, M), a very destructive pest 
of citrus trees in different parts of the world. As a result of the 
phenomenal success of this introduction this predatory lady bird 
beetle was taken to various other countries like Portugal, South 
Africa, Italy, Hawaii, Formosa, etc. The United States Depart¬ 
ment of Agriculture, ever since the establishment of their Parasitic 
Laboratory in Massachusetts, have deputed numerous parasite 
collectors in different regions of the East and imported several natural 
enemies for trial. More prominent among the later attempts are the 
trials with the natural enemies of the black scale and mealy bugs in 
California, the fruit flies in Italy, South Africa, Australia and Hawaii, 
and the sugarcane pests in Hawaii. In 1907 and 1910 two Americans, 
Messrs. Compere and Woglum, visited India on similar missions; 
Mr. Compere, who remained in Bangalore for some time wdiere the 
writer had the chance of making bis acquiantance, carried with him 
to Australia a hundred thousand live parasites of the Guava Fruit Fly 
("Dacus spp.) to try it against the dreaded Mediterranean Fruit Fly 
iCeratitis capitata) in Queensland. Mr, 'Voglum came in search of 
parasites of the Citrus White Fly, a serious orange pest in Florida, 
and found a few lady bird beetles and parasitic wasps which he 
forwarded to America from the Punjab, Several examples of such 
attempts now made by entomologists in many countries may be 
added. It cannot be said that such attempts may not be necessary 
or nseful in India ; it is quite possible that there may exist somewhere 
outside our country effective natural agents keeping in check pests 
which are the same or very similar to some of our own which are 
serious here, and in such cases, it would certainly be worth oiir while 
to introduce such forms and give them a trial. 



school at Nancy. ' Two years’ waaderinS in the bewitchinj^ land of 
rubies and l'orests-]3urma-litted him for a transfer to India proper. 
Except for a short interval of 2 years from 1877 to 1879, he spent 
7 years in bewildering^ old Bengal, where he laid the foundations for 
his future eminence, His travels in the Sunderbans, Dacca, Chitta- 
ging, Chota Nagpur, Santhal Purgannas and Orissa enabled him to 
acquire immense knowled.ge. In 1882, he came to Madras as a rvell 
trained Forest Officer and during his 9 years of service in this Presi¬ 
dency, very intelligently built up the Forest department and for his 
foresight is due the extension of the valuable Eucalyptus plantations 
on the Nilgiris. Fie left Madras in 1890 to take up the enviable and 
responsible post of Director of the Forest school at Dehra Dun which 
he hlled with credit to himself and with the approbation of Govern¬ 
ment and the public until he retired in 1899. An energetic man and 
a sincere worker, he could not live the life of ease. He whole-heartedly 
plunged himself into the more lasting service of collecting materials in 
Flurope and elsewhere and publishing monumental works on trees- 
His private collections were considerable. At the moment of death, 
he was editing the seventh volume of the flora of the Madras Presi¬ 
dency. Just before his demise he very generously made over his 
private collections to the British nation and they have been added to 
the Kew Herbarium, Besides he vvas one of the founders of the 
“ Indian Forester,’’, of which he w’as an editor for some years and a 
zealous contributor frequently. 


Professor H. Maswell Lefrof. 


In the deplorable death at a premature age, of Prof. H. M. 
Lefroy, India has lost one of the poineers in the building up of her 
agricultural services. Mr. Lefroy was 48 years at the time of his 
death and fell a victim to science in his pursuit after discovering 
remedies against insects. A short introduction to the study of Entomo¬ 
logy which he gained in the West Indies brought him to India as an 
Imperial Entomolo.gist in 1902. The locust pest in Bombay afforded 
the opportunity and through hardwork he immediately came into 
prominence and began his series of memoirs and books which deal 
with insects, chief amongst which were, “ Indian Insect Pests ” and 
Indian Insect Life." Towards the end of 1910, he joined the pro¬ 
fessorial staff of the Imperial College of Science at South Keniugston 
and during intervals his services were offered and gladly utilized by 
sundry departments of government and public bodies for several 



CEYLON JOURNAL OF SCIENCE 



EDITED BY 

JOSEPH PEARSON. D.Sc.. F.R.S.E.. F.L,S. 


VOL. Xlil 


SEPTEMBER. 1924-MARCH, 1926 


CEYLON 

The Director, Colombo Museum 

LONDON 

Dulau & Co., Ltd., 32, Old Bond Street, London, W. 1. 


A Check-list of Indo-Oeylonese Ghaloid flies 
(Ohalcidoidea) 

BY 

T. V. Ramakrishna Aiyar 

Agricultural College, Coimbatore 


In view of the growing recognition of insect parasites as natural 
enemies of many crop pests nowadays, it is believed that a connected 
account of any information so far recorded or observed on the different 
groups of these economically important insects will be of use, not only 
to the pure morphologist or systematist, but also to the agricultural 
entomologist. With this idea the writer issued an annotated list^ of the 
Braconid parasites of the Indian region some time ago; and in this paper 
an attempt is made to bring together as far as possible all records of the 
chalcid wasps that have been till now noted from the Indo-Ceylonese 
region with brief notes from available data regarding their bionomics. 

The Chalcid wasps form a very large complex of the order Hymen- 
optera including hundreds of species and displaying remarkable varia¬ 
tions in structure and habit; and from an economic point of view the 
group is of the greatest importance to agriculture. These insects are 
very common all over the country, and there is little doubt that there 
is hardly any insect collection worth its name which might not possess 
a few of these interesting insects : but unfortunately definite records 
of their bionomics or correct nomenclature are very few with regard 
to Indian forms. 

Previous records of Chalcid wasps from India and Ceylon are to be 
found scattered about in various publications, reports, and periodicals, 
some of which are in foreign languages and not easily accessible. Most 
of the earlier records deal with N. Indian forms and are found in the 
systemtic papers of Walker, Westwood, and Cameron. Motschulsky, 
Walker, Howard, and Ashmead have done substantial work with re¬ 
gard to Ceylonese forms. As to records from S. India they are of very 
recent date; Crawford has published papers on Mysore forms sent by 
Dr. Coleman (1912-13), and Gahan and Rohw^er have issued papers on 

1. Kept, of 5th Entomologist’s meeting Pusa. 1924. p.352. 
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South Indian forms submitted to them- by the writer (1918-1919). With¬ 
in recent years Grandi and Silvestri from Italy, and the German en¬ 
tomologists Kieffer, Strand and Enderlein. have also added some con¬ 
tribution to the knowledge of Indo-Ceylonese Chalcids. Dr. Waterston 
of the British Museum who is a well-known authority on this group has 
recently published papers on North Indian forms and is now in posses¬ 
sion of some material submitted from S. India. All amateur workers on 
this group and economic entomologists are indebted to all these specia¬ 
lists^ who have helped to lay the foundations for future work in this line. 

The classification and arrangement followed in this list are those 
of Ashmead and Schmiedeknecht in their monumental publications^ on 
this group. The former makes the whole group a super-family “Chal- 
cidoidea” and calls the main sub-groups families, whereas the latter 
gives only family rank to the group, and retains the major subdivi¬ 
sions as sub-families. The former arrangement appears to be accepted 
widely by modern writers. In other respects there are very few differ¬ 
ences between the two. 

Super-family OHALGIDOIDEA 
Family AGAONIDAE. 

EUPRISTINA Saunders 

E. masoni Saunders. E.M.M. XIX. 1882 p.l63 & T.E.S. 1883 page 5 

(with figures)- in fruits of Ficus indica. Calcutta. 

E. grassi Grandi. Bull. Scul. Agr. Portici XI. 1916. page 218 in Ficus 
fruits. Peradeniya—Ceylon. 

E. saundersi Grandi. Bull. Scul. Agri. Portici. XI. 1916. page 225 in 
Ficus fruits Calcutta. 

BLASTOPHAGA Gravenhorst 

B, breviventris Mayr. Verb. Zool.—Bot. Ges. Wien XXXV. 1885. p.l81. 
India. 

B. gestroi Grandi. Bull. Scul. Agr. Portici X. 1916 p.l26. also same 

journal XI. 1916. p.l84. Peradeniya. Ceylon. 

CERATOSOLEN Mayr. 

C. fuscipes Mayr. Verb. Zool.—Bot. Ges. Wien XXXV. 1885 page 161. 

& Bull. Scul. Agri. Portici XI. 1916 page 194. in Ficus 
fruits. Colombo. 


1; Mr. A. A. Girault has also described some Indian forms. 

2. W.H. Ashmead Ciasslfication of the Chalcid flies. Memoirs of the Carnegie Museum 
Vol 1. 4, 1904 

Sohmiedehnecht. Genera Insectorum. Chalcididae 1909. 
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C. gravelyi Grandi. Bull. Scul. Agr. Portici XI. p.l50 & XI. page 201. 

1916. in Ficus cunia, Paresnatli, Chota Nagpur. 

LIPORRHOPHALUM Waterston 

L. rutherfordi Waterston. T.E.S. 1920. p.l30. Peradeniya—Ceylon. 
SYCOPHAGA Westwood 

S. brevitarsus Grandi. Bull. Scul. Agr. Portici X. 1916. p.236 & XI. 
1916. p.229. Colombo. Ceylon. 

APOCRYPTA Coquerel 

A. westwoodi Grandi. Bull. Scul. Agr. Portici X. 1916. page 273 & XI. 
1916. p.232. in Ficus glomerata fruits. 

PLATYSCAPA Motschulsky 

P. frontalis Mots. Bull. Soc. Nat. Moscow. XXXVI. 1868. p.48. Ceylon. 
Family CHALCIDIDAE 

Sub-family Lehcospidinae (considered as a distinct family by 
some authors). 

LEUCOSPIS Eabricius 

L. atra Fabr. Suppl. Ent. Syst. 1798. p.259-India. 

L, guzeratensis Westwood. Zeit. F. Ent. I. 1839. p.253-India: see 

also paper by Weld. Proc. U.S.N. Mus. LXI. 1922 p.33. 
Coimbatore, South India. 

L. petiolata Fabr. Mant. Ins. I. 1787. p.285 - India. 

L. quettaensis Cameron. B.J. XVII. 1906 p.91.-Quetta. 

L. nursei Cameron. B.J. XVII. 1906 p.92-Quetta. 

L. viridissima Enderlein. Ent. Mitteil I. 1912 p.l44. — Ceylon. 

L. indiensis Weld. Proc. U.S.N. Mus. LXI. 1922 page 20 — Coimbatore, 
South India. 

L. bengalensis Weld. Proc. U.S.N. Mus. LXI. 1922 p.32 Bengal. (T.V.R. 
Coll. 1906) 

EPEXOCLAENOIDES Girault 

E. pyriformis Weld. Pro. U.S.N. Mus. LXI. 1922 p.35. — Pusa, Behar. 
Sub-family Chalcidinae 
ONCOCHALOIS Cameron 

0. rotundata Cameron. Zt. Hy. Dipt. V. 1905 p.231.-India. 

0. deesensis Cameron. Zt. Dipt. V. 1905 p.285-India (Deesa) 
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0. quettaensis Cameron. B.J. XVII. 1906. p.94. Quetta. 

0. rufeseens Cameron. B.J. XVII. 1906 page 95. Quetta; also in Punjab 
parasitic on Cotton Earias (Hussain). 

0. deesae Cameron. B.J. XXVII. 1907 p.580 — Bombay. 

0. nursei. Cameron. B.J. XXVII. 1907 p.580 — Bombay. 

0. marginiscutis Cameron. A.M.N.H. XIX. 1907. p.l68 — India. 

TBIGONURA Sicbel 

T. ruficaudis Cameron. Ind. For. Rec. IV. 1912, page. 92. (described as 
Centrochalcis), also IX. 1921. p.lO. Debra Dun. 

T. tenuicaudis Waterston. Ind. For. Rec. IX. 1921. p.l2. parasitic on 
a Buprestid — Bengal. 

MEGALOCOLTJS Kirby 

M. pruinosus Cameron. B.J. XVII. 1906 p.93 — Quetta. 

(Cameron’s Megacolus is an error for Megalocolus). 

CHALCIS Fabricus 

C. alphius Walker. A.M.N.H. XVII. 1846 p.l08. — India 
C. amphissa Walker. List.of Hym. Br. Mus. 1846 p.83. India. 

C. crienlae Kohl. Ind. Mus. Notes I. 1889. page 77. on wild silk worm 
Cricula. — India. 

C. dividens Walker. A.M.N.H. VI. 1860 p.367. — Ceylon. 

C. elongatula Mots. Bull. Nat Hist. Mosc. XXXVI. 1863 p.40 — Ceylon. 
C. euplaeae West. T.E.S. 1837 p 6. — India. 

C. hearseyi Kby. Jour. L.S. Zool. XVII. 1883. p. 76 — India. 

C. hearsey var xanthoterus Waterston. Ind. For. Rec. IX. 1921. page 8. 
— Debra Dun. 

C, lasus Walk. Ent. 1841 p.219 — India. 

C. pandens Walk. A.M.N.H. VI. 1860 p.367. — Ceylon. 

C. providens Mots. Bull. Soc. Nat. Hist. Mosc. XXXVI. 1863. page 39. 
Ceylon. 

C. responsator Walk. T.E.S. 1862 p.365. also B.J. XVII. 1906 page 94. 

Quetta and North India; also in Punjab as parasitic 
on Cotton Earias (Hussain) 

C. tarsalis Mots. Bull. Soc. Nat. Hist Mosc. XXXVI. 1863. p.38. Ceylon. 
C. marginata Cameron. (Oncochalcis of Cameron 1904)—^Waterston. Ind. 

For. Rec. IX. 1921 page 9.—on pupa of Lymantrid 
—Debra Dun. 

C. bengalensis Cameron. Manch. Mem XLI (4). 1897 p.39. -— Barrack- 
pore, Bengal. 
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C. bilobata Cameron. Zt. Hy. Dipt. V. 1905 p.283 & Ind. IX. 1921. p.5. 
Kumaon, Himalayas. 

C. marginata Cameron. Cam. Zt. Hy. Dipt. V. 1905 page 284. & Ind. 
For. Rec. 

C. eccentrica Cameron. Manch. Mem. XLI. (4). 1897. p.39.—Bombay. 

C. tachardiae Cameron. Ind. For. Rec. IV. 1912. page 93. from Lac. & 
from Pupa of Hypsipila. Dehera Dun, N. India; also 
see Ind. For. Rec. IX. & Ind. For. Mem. 111. 

C. fulvitarsis Cameron. B.J. XVII. 1906 p.94.—Quetta. 

C. ornatipes Cameron. B. J. XVII. 1906 p.290—Cashmere. 

C. megaspila Cameron. B.J. XVII. 1906 p.581—Abu. 

C. atrldens Waterston. Ind. For. Rec. IX. 1921 page 6. — on grass — 
Debra Dun. 

C. argentifrons Ashmead—Gahan. Proc. U.S.N. Mus. Vol. LVI. 1919. 

page 518.—parasitic on Lasiocampid\ Coimbatore, 
S. India. First described from Philippines. 

TEMNATA Cameron 

T. maculipennis Cameron. Manch. Mem. XLI (4). 1897 page 42. (fig.)— 
Agra, (near Megalocolus Kby.) (Not in Genera 
Insectorum). 

SMICRA Spinola 

S. nigrorufa Walker. A.M.N.H. X. 1852. p.47.-India. 

SPILOCHALCIS Thomson 

S. simlensls Cameron. B.J. XIV. 1903. p.438.-Simla. 

EUCHALCIS Dufour 

E, triehiocephala Cameron. B.J. XVII. 1907. p.579.—Deesa,Bombay. 
HALTICELLA Spinola 

H. inficiens Walker. A.M.N.H. VI. 1860 p.367.-Ceylon. 

H. ornatipennis Cameron. P.B.J. XIV. 1903-India. 

H. rufimanus Walker. A.M.N.H. VI. 1806. p.357.-Ceylon. 

H. sepyra Walker. A.M.N.H. XVII. 1846. p.llO.-India. 

H. tarsalis Walker. Notes on Chalcids. 1871. p.44.-India. 

H. erythropus Cameron. Manch Mem. XLI. (4) 1897. page 41.—Agra. 

(is probably a Euchalcis as defined by Kirby—Jour. 
Linn. Soc. Zool. XVII. 63) 

H. macroeerus Waterston. Ind. For. Rec. IX. 1921. page 23. Bhimtal, 
Kumaon. 
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ANTROCEPHALUS Kirby 

A. divisicernis Walker. Notes on Chalcids. 1871. p.44. India. 

A. fasciicernis Walker. Notes on Chaleids. 1871. p.43. India. 

A. tristis Strand. Fauna. Exot. I. 1911. p.8. Ceylon. 

A. longicornutus Strand. Fauna. Exot. I. 1911 p.8 Ceylon 
A. brevieornutus Strand. Fauna. Exot. I. 1911 p.8 Ceylon- 
A. varipilosis Cameron. B.J. XVII. 1907. p.508. Deesa. 

A. destructor Waterston. Ind. For. Rec. IX. 1921. p.l4. Debra Dun. 
A. renalis Waterston. Ind. For. Rec. IX. 1921. p.l9. Debra Dun. 

A. humilis Waterston. Ind. For. Rec. IX. 1921. p.22. Debra Dun. 

A. phacospilus Waterston. Ind. For. Rec. IX. 1921. p.22. Kumaon. 

COELOCHALCIS Cameron 

C. carinifrons Cameron. Entomologist XXVII. 1904. page 111. Deesa or 
Sikkim? 

C. carinigena Cameron. B.J. XVII. 1907. p.579. Deesa. 

NEOCHALCIS Kirby 

N. forticaudis Cameron. B.J. 1906. p.96. Quetta. 

STOMATOCERAS Kirby 

S. ayyari Caban. Proc. U.S.N.M. LVI. 1919. page 518. parasitic on 
Parasa lepida Coimbatore, S. India. (T.V.R. Coll.) 

S. sulcatiscutellum Girardt. Descr. Chal. Var. Cum. Ob.V. 1917. page 9. 

on tbe pabn caterpillar Nepkantis serinopa, S. India. 

OXYOORYPHUS Cameron 

O. pilosellus Cameron. Entomologist 1904. p.llO. India. 

MEGACHALCIS Cameron 

M. fumipennis Cameron. Roy. Asiat. Socy. No. 39. 1903. p.97. India. 
DIRHESTUS Dalman 

D. himalayanus Westwood. Roy. Tllust. Himl. Mount. Vol. VII. 1839. 

page 40. Himalayas. 

D. erythroeeras Cameron. B.J. XVII. 1906. p. 92.- Quetta. 

MEYERIELLA Krausse 

M. indiea Krausse. Arcb. Naturg. 82. 1917. p.95.-S. India. 

Family EUCHARIDAE 
EUCHARIS Datreille 

E. eonvergens Walker. A.M.N.H. VI. 1860. p.358.^—Ceylon. 

E. myrmiciae Forel. Ann. Soc. Ent. Belg. XX. 1890. p.8. India. 

E. testaeea Mots. Bull. Soc. N.H. Mosc. XXXVI. 1863. p.44. Ceylon. 
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CHALCURA Kirby 

C. deprivata Walker. A.M.N.H. VI. 1860. p.359. Ceylon. 

SCHIZASPIDIA Westwood 

S. furcifera Westwood. P.Z.S. III. 1835. p.69. Bengal. 

PSYMATOCERA Enderlein 

P. eeyloniea Ender. Ent. Mitteil. I. 1912. p.l46. Ceylon. 

Eamily PERILAMPIDAE 
PERILAMPES Latreille 

P. hedychroides Walker. Notes on Chalcids, IV. 1871. p.67. Ceylon. 

MONACON Waterston 

M. productum Waterston. Ind. For. Rec. IV. 1921. page 25. parasitic on 
Scolytid. Bengal. 

M. abruptum Waterston. Ind. For. Rec. IV. 1921. page 25. parasitic on 
Scolytid. Bengal. 

PHILOMIDES Haliday 
P. sp. Bellary (identified by Girault). 

Eamily TORYmDAE 
POLANISA Walker 

P. traDSiens Walker. Notes on Chalcids IV. 1871. p. 62 Ceylon. 

SYCOSCAPTELLA Westwood 

S. affinis Westwood. T.E.S. 1883. p.42 PL VI. fig. 30-35. in Ficus indica. 
Calcutta. 

IDARNES Walker 

L stabilis Walker. Chalcid Notes IV. PI. IV. 1871. p.62. India. See also 
Westwood T.E.S. 1883. page 338 on Ficus indica 
Ceylon. 

PLATYNEURA Motschulsky 

P. testaeea Mots. Bull. Soc. Nat. H. Mosc. XXXVI. 1863, p.50. Ceylon. 

MICRANISA Walker 

M. pteromaloides Walker. Chalcid Notes IV. 1871. p.63 India. 

SYGOPHILA Walker 

S. deeatomoides Walker. Chalcid Notes IV 1871. India. 

S, megastigmoides Walker, Chalcid Notes IV. 1871. India. 
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TETRANEMOPTERYX Ashmead. (SYCOSCAPTELLA of Walker) 

T. quadrisetosa Westwood. T.E.S. 1883. p.43. and 375, and plate XVI; 
in Ficus asperrima, Ceylon. 

SYCOSCAPTERELLA Ashmead 

S. anguliceps Westwood. T.E.S. 1883. p.42 PI. IX. fig. 67-75. in Ficus. 
religio»a, Ceylon. 

GOKIOGASTER Mayr 

G. varieornis Mayr. (identified by Dr. Howard) from figs. Coimbatore. 
SYCOSCAPTER Westwood 

S. gracilipes Westwood. T.E.S. 1883. p.41. PL VIII. in Ficus religiosa. 
Ceylon. 

S. insignis Saunders. T.E.S. 1883. PI. IV. in Ficus indica. Calcutta. 
SYCOSCAPTERIDEA Ashmead 

S. monilifera Westwood. T.E.S. 1883. p.41. PI. VIII. in Ficus rdigiosa, 
Ceylon. 

SYCOBIELLA Westwood 

S. saundersi Westwood. T.E.S. 1883. p.34. Pl.V. in Ficus indica, Calcutta. 
WALKERELDA Westwood 

W. temeraria Westwood. T.E.S. 1883. page 32. PI. IV. in Ficus indica, 
Madras. 

SYCOBIA Walker 

S. bethyloides Walker. Chalcid Notes IV. 1871. p.61. in Ficus indica, 

Calcutta. 

( also T.E.S. 1883. PI. IV. p.31 ) 

OTITESELLA Westwood 

0. digitata Westwood. T.E.S. 1883. page 39. PI. VII. in Ficus religiosa, 
Ceylon. 

O, religiosa Westwood. T.E.S. 1883. page 39 PI. VII. in Ficus religiosa. 
Ceylon. 

ECDAMTJA Walker 

E. indica Walker. Chalcid Notes. II. 1871. p.35. India. 

TORYMUS Thomson 

T. ceylonicus Motschulsky, Bull. Soc. Nat. Moscow. XXXVI. 1883 p.47 

Ceylon, (described originally as Callimome.) 
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TORYMOIDES Walker 

T. amabilis Walker. Chalcid Notes III. 1871. p.38. Ceylon. 

MONODONTOMERUS Westwood 

M. trichiophthalmns Cameron.-—^Waterston. Ind. For. Rec. IX. 1921, p.2. 

Dehra Dun. described by Cameron as Paroli- gosthenus 
in Ind. For. Rce. IV. 1912. p.94. 

M. sp. Coimbatore. (T.V.R. Coll.) 

PODAGRION Spinola 

P. mantoidea Motschulsky. Etud. Ent. VIII. 1859. p.ll6. Ceylon. 

P. repens Mots. Etud. Ent. VIII. 1859. p.Il8. Ceylon. 

P. greeni Crawford. Proc. U.N.S. Mus. XLII. 1912. p.3. from mantis 
eggs. Pundaloya, Ceylon. 

SPILOMEGASTIGMUS Cameron 

S. ruficeps Cameron. Spol. Zeyl. III. 1905. p.94. Kandy, Ceylon. 
MEGASTIGMUS Dalman 

M. sp. Parasitic on the Sesbania seed borer Bruchophagus mellipes G. — 
Coimbatore. 

BOOTANIA Dallatorre 

B. leucospoides Walker. T.E.S. 1862. p.347. Bhutan, Assam. 

ORMYRUS Westwood 

0. orientalis Walker. Chalcid Notes IV. 1871. p.68. Ceylon. 

ODOPOIA Walker 

0. atra Walker. Chalcid Notes II. 1871. p.36. Ceylon. 

CYCLOPLEURA Cameron 

C. fumipennis Cameron. Ind. For. Rec. IV. 1912. p.97. Kuching (not in 

India.) 

C. claripennis Cameron. Ind. For. Rec. IV. 1912. p.97 from lac Dehra Dun. 

Family URYTOMIDAE 
DECATOMA Spinola 

D. pigra Motschulsky. Bull. Soc. Nat. Mosco. XXXVI. 1863 p.43. Ceylon. 

ISOSOMA Walker 

I, longicornis Mots. Bull. Soc. Nat. H. Moscow. XXXVI. p.58. Ceylon. 
Described as Harmolita=lsoBomsi. Walker. 

(see p.224. Proc. Ent. Socy. Wash. XXVI. 1924). 
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EURYTOMA Illiger 

E. angustula Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863. p.43. Ceylon. 

E. gracilis Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863. p.42. Ceylon. 

E. maculipes Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863 p.41. Ceylon. 

E. contraria Walker. A.M.N.H. VI. 1860. p.358. Ceylon. 

E, indefensa Walker. A.M.N.H. VI. 1860. p.358. Ceylon. 

E. taprobanica Westwood. T.E.S. 1882. p. 327. (Col. plate), in galls of 
Ficus teila —Kandy, Ceylon. 

E. sulcata Kieffer. Ann. Soc. Sc. Bruxxelles XXIX 1905 p,192. Bengal. 

E. pallidiscapus Cameron. Ind. For. Rec. IV. 1912. p.98. from Zac-Hehra 
Dun, India. 

E. mitsakura Ashmead, a new var. Girault. Coimbatore, S. India. 

E. parasae Gahan. Proc. U.S.N. Mus. LVI. 1919, page 514. parasitic on 
Parasalepida, S. India. 

E. denticoxa Gahan. Proc. U.S.N. Mus. LVI. 1919. p.515. Coimbatore, 
S. India. (T.V.R. Coll.) 

E. dentipectus Gahan. Proc. U.S.N. Mus. LVI. 1919. p.516 Coimbatore, 
S. India. 

E. setitibia Gahan. Proc. U.S.N. Mus. LVI. 1919. page 517. Coimbatore, 
S. India. 

E. hindupurensis Gahan Proc. U.S.N. Mus LVI. 1919. p.518 Hindupur, 
S. India. (T.V.R. CoU.) 

E. chrysothrix Waterston. Bull. Ent. Rec. XV. 1924. page 69. bred from 
bamboo-shoots—^Walayar, S. India. (T.V.R.Coll.) 

E. sp. Coimbatore—^parasitic on Alcides bubo. 

BRUCHOPHAGUS Ashmead 

B. mellipes Gahan. Proc. U.S.N. Mus. LVI. 1919. p.513. on Sesbania pods. 
Coimbatore, S. India; is a plant pest. 

AXIIMOPSIS Ashmead 

A. sp. .. bred from Grasshopper eggs, Coimbatore, S. India. 

probably a hyper-parasite on Tumidiscapus oophagus. 

Family ENCYRTIDAE 
EUCOMYS Forster 

E. lecaniorum Mayr. Gahan. Proc. U.S.N. Mus. LVI. 1919. p.522. on 
Lecanium nigrum, Coimbatore. ( Originally described 
from Austria, in 1875). 

ANAGYRUS Howard 

A, greeni Howard. Proc. U.S.N. Mus. XVIII. 1896. p.639. from Maskellia 
zonata —Ceylon. 
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PARACOPIDOSOMOPSIS Girault 

P. javae Gir-Gahan. Proc. U.S.N. Mus. LVI. 1919. page 522. on Plusia 
signata. Coimbatore. 

COPIDOSOMA Ratzeburg 

C. clavicornis Cameron. Ind. For. Rec. IV. 1912. p.lOl. also Ind. For. 
Mem. III. 1915. from lac —^N. India. 

OOENCYRTUS Ashmead 

0. pyrillae Crawford. Ins. Insc. Menstr. IV. 1916. page 102.—on eggs of 
Pyrilla aberrans; Pusa. 

APHYCUS Mayr 

A. lichtensiae Howard. Proc. U.S.N. Mus. XVIII. 1896. page 640. from 
Lichtensia koebeli. Ceylon. 

A. fuscidorsum Gahan. Proc. U.S.N. Mus. LVI. 1919. page 521. on Cero- 
plastodes cajani; —Coimbatore. 

ENCYRTUS Latreille 

E. adustipennis Motschulsky. Bull. Soc. Nat. Mosc. XXXVI. 1863. p.55- 
Ceylon. 

E. corvinus Motschulsky. BuU. Soc. Nat. Mosc. XXXVI. 1863. page 55. 
Ceylon. 

E. lichtensiae Howard. Proc. U.S.N. Mus. XVIII. 1896. page 636. on 
Litchensia koebeli. Ceylon. 

E. flavus Howard. Proc, U.S.N. Mus. XVIII. 1896. p.636. (also Green’s 
Coccidae of Ceylon p. 202) on Lecanium viride tfc 
L. piperis. Ceylon. 

E. nietneri Mots. Etud. Ent. VIII. 1859. p.l70. Ceylon. 

E. tachardiae Howard. Proc. U.S.N. Mus. XVIII. 1896. page 637. from 
Albizzia lac. Ceylon. 

E. obstructus Walker. A.M.N.H. VI. 1860. p.369. Ceylon. 

TACHARDIAEAHAGUS Ashmead 

T. thoracicus Ash. Girault. Soc. Ent. Jahrg. XXXI. 1916. p.43. bred on 
Albizzia lac by Green, Ceylon. 

CHILONEUBU8 Westwood 

C? paradisicus Motschulksky. Bull. Nat. Mosc. XXXVI. 1863. page 52. 
Ceylon. 

C? rufescens Mots. Bull. Nat. Mosc. XXXVI. 1863. p.53. Ceylon. See 
also Proc. U.S.N.M. XVIII. 1896. p.640, where it is 
described as Comys rufescens and noted as a parasite 
of Lecanium cojfeae by Howard. 
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ADELENCYRTUS Ashmead 

A. ehionaspidis Howard. Proc. U.S.N. Mus. XVIII. 1896. page 637 from 
Ghionaspis graminis, Ceylon. 

A. planchoniae Howard. Proc. U.S.N. Mus. XVIII. 1896. page 637 from 
Planchonia delicata, Ceylon. 

A. solidus Howard. Proc. U.S.N.M. XVIII. 1896. p.638 from Eriococcus 
rhodomyrti, Ceylon. 

CALLIPTEROMA Motschulsky 

C. quinqueguttata Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863. p.36 
Ceylon. 

C. sexguttata Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863. p.37. Ceylon. 

C. testacea Mots. Bull. Soc. Nat. Moscow. XXXVI. p.37 Ceylon. 

LISSENCYRTUS Cameron 

L. troupi Cameron. Ind. For. Rec. IV. 1912. p.lOO. also Ind. For. Mem. 
III. 1915. from lac. Dehra Dun. 

CERAPTEROCERUS Westwood 

C. ceylonensis Howard. Green’s Coccidae of Ceylon page 202. This is 
probably same as Anicetus ceylonensis, see below—the 
former is not found in Genera Insectorum; parasitic 
on Lecanium viride Ceylon. 

ANICETUS Howard 

A. ceylonensis Howard. Proc. U.S.N. Mus. XVIII. 1896. p.639. Ceylon 
also Proc. U.S.N. Mus. LVI. 1919. p.522. parasitic 
on lab-lab scale.—Coimbatore. 

PSYLLBDONTUS Crawford 

P. secundus Giratdt. Ann. Ent. Soc. America. XIII. 1915. p.281. on 
gall-making psyllid—Ceylon. 

HOMALOPODA Howard 

H. cristata How. Proc. U.S.N. Mus. XVIII. 1896 p.640. from Aspidiotus 
secretus. Ceylon. (Originally described from West Indies 
in the Jour. Linn. Socy. 1894. p.91.) 

ARRHENOThbgUS Aurivillius 

A. ehionaspidis Aur. Green’s Coccidae of Ceylon, page 97. parasitic on 
Fiorinia saprosoma. Ceylon. (Originally described in 
1888 by the author in Ent. Tijd. IX. p.l46.) 

A. albitibiae. Girault. New York Ent. Socy. XXHI. 1915. p.240, Ceylon. 
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Family EUPELMIDAE 

(This is treated as a sub-family of the Encyrtidaeby many authors.! 
METAPELMA Westwood 

M. obscurata Westwood. Thesau. Ent. Oxon. 1874. p.l50. India. 

M taprobane Westwood. Thesau. Ent. Oxon. 1874. p.150. India Ceylon. 

M. sp. parasitic on bamboo boring Bostrichid, Coimbatore. 

EUPELMUS Dalman 

E. leithi Walker. Chalcid Notes V. 1872. p.83—India. 

E. amorphoeoeci Ashmead. Green’s Coccidae of Ceylon, p.344. on Amor- 
phococcus mesnae, Ceylon. 

E. tenuieornis Kieffer. Ann. Soc. Sc. Bruxxelles. XXIX. p.l92. Bengal. 

E. earinatus Kieffer. Ann. Soc. Sc. Bruxxelles. XXIX. p.l94. Bengal. 

BRASEMA Cameron 

B. annulicaudis Cameron. Ind. For. Rec. IV. 1912. p.98. N. India. 

CACOTROPIA Motschulsky 

C. echidna Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863. p.57. Ceylon. 

ANASTATUS Motschulsky 

A. taehardiae Howard. Proc. U.S.N. Mus. XVIII. 1896. p.641. Ceylon. 
A. colemani Crawford. Proc. U.S.N. Mus. XLII 1912. page 6 from eggs 
of Degonetm, Bangalore. 

A, sp. on eggs of sphingid Polyptychusd entatus and the grasshopper 

Oxyavelox, Coimbatore. 

NEANASTATUS Girault 

N. pulehrieorpus Gir-Gahan. Proc. U.S.N. Mus. LVI. 1919. p.520. from 

galls, Coimbatore. 

N, troehantericus Gahan. Proc. U.S.N. Mus. LVI. 1919. p.520. from galls, 

Coimbatore. 

BRUCHOCIDA Crawford 

B. orientalis Crawford. Proc. U.S.N. Mus. XLV. 1913. p.247 from Bruchus, 

Bangalore. 

Famdy MISCOGASTERIDAE 
OEDAULE Waterston 

O. stringifrons Waterston. Ind. For. Rec. IX. 1921. p.32. on Bruchid 

Oaryoborus gonagra —^N India. 
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Family PTEROMALIDAE 
SCUTELLISTA Motschulsky 

S. cyanea Mots. Etud. Ent. VIII. 1859. page 172 Ceylon. ( See p.234 of 
Green’s Coccidae of Ceylon, noted as parasitic on Lee 
hemisphaerimm. It has also been noted in Coimbatore 
on L. nigrum etc., by the author of this paper.) 

MUSCIDEA Motschulsky 

M. pubescens Ashmead. Mem. Carneg. Mus. 1904. p. 326, Ceylon. 

SOLENODERUS Motschulsky 

S. cyaniventris Mots. Ashmead. Mem. Carneg. Mus. 1904. p. 326. Ceylon. 
CARDIOGASTER Motschulsky 

C. lusciventris Mots. Ashmead. Mem. Carneg. Mus. 1904. p.326 Ceylon. 

EURYCRARIUM Ashmead 

E. alcocki Ashmead. Ind. Mus. Notes 1903. V(3), page 61 on Ceroplastes 
floridensis, India. (Described as Eurycephalus.) 

MNOONEMA Motschulsky 

M. timida Mots. Bull. Soc. Nat.Moscow. XXXVI. 1863. p.60. Ceylon 
CEPHALETA Motschulsky 

C. purpureiventris Mots. Etud. Ent. VIII. 1859. p.73. Ceylon. (See also 
page 234. Green’s Coccidae of Ceylon as parasite of 
Lee. hemisphaerictim, and page 306 as parasitic on 
Cerococcus ornatus.) 

C. brunneiventris? Green’s Coccidae of Ceylon page 234. Parasitic on Lee. 
hemisphaericum Ceylon. 

ETROXYS Westwood 

E. xanthopus Cameron. B.J. XVII. 1906 p.97. Quetta. 

E. marginicollis Cameron. B.J. 1906 p.97. Quetta. 

BRUCHOBIUS Ashmead 

B. colemani Crawford. Proc. U.S.N. Mus. XLV. 1913. page 250. par on 
Bruchus sp. Mysore. (See also Gahan. Proc. U.S.N. 
Mus. LVI. 1919. page 523. from red gram pods. Coim¬ 
batore. 

PTEROMALUS Swederus 

P. magniceps Walker. A.M. N.H. VI. 1860. p.359. Ceylon. 

P. oryzae Cameron. Manch. Mem. IV. 1891. page 184. Parasitic on rice 
weevil—India. 
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APLASTOMORPHA Crawford 

A. ealandrae How. Gahan. Proc. U.S. Nat. Mus. LVI. 1919. page 523. 

Madras and Coimbatore.—^from stored Coriander on 
beetle Sitodrepa. 

ROPTROCERUS Ratzeburg 

R. testaeiventris Motschulsky. Bull. Soc. Nat. Moscow. XXXVI. p.49 
Ceylon. 

R. sulcatus Waterston. Ind. For. Rec. IX. 1921. p.35. in Scolytid gal- 
leries-Kumaon. 

TRIGONOGASTRA As h m ead 

T. rugosa Waterston. Bull. Ent. Res. V. 1914. page 326. Parasitic on 
beanfly {Agromyza phaseoli) Ceylon. 

T. megacephala Waterston. Bull. Ent. Res. V. 1914. page 328. from jak 
fruit-Ceylon. 

POLYCYSTUS Westwood 

P. propinquus Waterston. Bull. Ent. Res. V. 1914. p.325. Parasitic on 
the beanfly {Agromyza) Ceylon. 

EIJPTEROMALUS Kurdjumov 

E. parnarae Gahan. Pros. U.S.N. Mus. LVI. 1919. p.622. Parasitic on 
Parnara sp. S. India. 

LEPTORHOPALA Motsehulsky 

L. cuprifrons Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863, p.61 Ceylon. 

TETRAHOPALA Motschulsky 

T. nigra Mots. Bull. Soc. Nat. Moscow. XXXVI. 1863, p.62—Ceylon. 

Family ELASMLDAE 
ERASMUS Westwood 

E. antieles Walker. A.M.N.H. XVII. 1846. p.l81. India. 

E. indicus Rohwer. A.M.N.H. VII. page 124. on coccid Anomalococcus. 
Coimbatore. 

E. nephantidis Rohwer. A.M.N.H. XVII. 1921 page 125. on Nephantis 
serinopa on palms, Coimbatore. 

Family EULOPHIDAE 

CIRROSPILUS Westwood 

C. eoceivorus Motschulsky. Bull. Soc. Nat. Mosc. XXXVI. 1863 p.68. 

also see p.234 of Green’s Coccidae of Ceylon Ceylon. 

C. vividifrons Mots. BuU. Soc. Nat. Mosc. XXXVI. 1863. p.68. Ceylon. 
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EURYSCOTOLINX Girault 

E. coimbatorensis Roh. A.M.N.H. VII. 1921. p.l34 on lab lab leaf miner 
Cyphosticha coerulea, Coimbatore 

EUPLECTRUS Westwood 

E. ceylonensis Howard. Proc. U.S.N. Mus. XVIII. 1896 page 641, from 
larva of Euproctis fraterna —Ceylon. 

E. nyetemerae Crawford. Proc. U.S.N. Mus. XLII. 1912. p.9, on Nycte- 
mera lactinea. Bangalore. 

E. leueostomus Rohwer. A.M.N.H. VII. 1921. page 134; on castor cater¬ 
pillar, Coimbatore. 

E. euplexiae Rohwer. A.M.N.H. VII. 1921. p.l35; on Euplexia conducta, 
Coimbatore. 

E. bussyi Crawford. Proc. U.S.N. Mus. XLI. 1909. p.279. Coimbatore. 

SYMPIESIS Forster 

S, purpureus Waterston. Bull. Ent. Res. V. 1914. p.333. from Agromyza 
—Ceylon. 

ASYMPIESIELLA Girault 

A. India Gir. Canad. Ent. XLVIII. 1916. page 341. parasitic on red 
gram Gracillaria, N. India. Also see Rept. of 4th Ent. 
Meeting, Pusa, p.288. for notes by Dutt. 

EULOPHU8 Geoffroy 

E. brama Motschulsky. Bull. Socy. Nat. Moscow. XXXVI. 1863. p.64. 
—Ceylon. 

E. fraternns Mots. Etud. Ent. VIII. p.ll8—Ceylon. 

E. mantiechthrus Mots. Etud. Ent. VIII. 1859 p.ll7.—Ceylon. 

E. paria Mots. Bull. Soc. Nat. Mosc. XXXVI. 1863. p.63.—Ceylon. 

E. tardescens Mots. Bull. Soc. Nat. Mosc. XXXVI. 1863. p.65.—Ceylon. 

E. ventrieosus Mots. Bull. Soc. Nat. Mosc. XXXVI. 1863. p.63.—Ceylon. 

E. vischnu Mots. Bull. Soc. Nat. Mosc. XXXVI. 1863. p.65.—Ceylon. 

CASSIDOCIDA Crawford 

C. aspidomorphae Craw. Proc. U.S.N. Mus. XLV. 1913. p.263 on larva 
of Aspidomorphamilidris —Bangalore and Coimbatore. 

CLOSTEROCERU8 Westwood 

C. insignis Waterston. Bull. Ent. Res. V. 1914. p.330. on Oscinis theae. 
Ceylon. 

ENTEDON Dalman 

E. imbreus Walker. A.M.N.H. XVII. 1846. p.l84. India. 
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PLEUROTRUPIS Forster 

P. foveolatus Crawford. Proc. U.S.N. Mus. XLII. 1912. p.7 on Epilachna 
—Bangalore. 

P. epilachnae Rohwer. A.M.N.H. VII. 1921. page 126. parasitic on Epi¬ 
lachna . f —-Coimbatore. 

PEDIOBOP8IS Girault 

P. locustivora Rohwer. A.M.N.H. VII. 1921. page 125 on locustid eggs. 
Coimbatore. 

APHELINES Caiman 

A. theae Cameron. Manch. Mem. IV. 1891. p.l83 on Aspidiotus theae; 
Kangra valley. 

A. diaspidis Howard. (Fig. in Gen. Insect. PI.8.) Green’s Coccidae of 
Ceylon, p.ll6. parasitic on scales. Ceylon. 

A. mytilaspidis Baron. Gen. Insect, p.452. Green’s Coccidae of Ceylon 
p.l25 parasitic on Chionaspis, Ceylon. 

TUMIDISCAPUS Girault 

T. oophagus Gir. P. U.S.N. Mus. LIII. 1917. page 445. on Oxya velox 
eggs., Coimbatore 

PHYSCUS Howard 

P. varieornis Howard. Gen. Insect, p.455. Green’s Coccidae of Ceylon 
p.l39. parasitic on Chionaspis Ceylon. 

ENCARSIA Forster 

E. aonidiae Howard. Proc. U.S.N. Mus. XVIII. 1896. p.636. parasitic 
on Aonidia Pundaluoya, Ceylon. 

E. planchoniae Howard. Proc. U.S.N. Mus. XVIII. 1896. p.635, para¬ 
sitic on Planchonia) Pundaluoya, Ceylon. 

ASPIDIOTIPHAGTJS Howard 

A. citrinus Crawford. (Fig. in. Gen. Insect. PI. 8.) Green’s Coccidae 
of Ceylon, p.89. Ceylon. See also Proc. U.S.N Mus. 
XVIII. 1896. p.635, and Insect Life IV. 1891. p.l68. 
Ceylon. 

PROSPALTELLA Ashmead ( = PROSPALTA Howard,) 
(According to Girault these are synonyms of Coccophagus, West). 

P, lahorensis Howard. Jour. Ec. Ent. IV. 1911. page 132. parasitic on 
citrus white fly. North India. 

HADROTHRIX Cameron 

H. purpurea Cameron, Ind. For. Rec. IV. 1912. p.l03 from lac Dehra Dun. 
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ANERISTUS Howard 

A. ceroplaste Howard. Canad. Ent. XXVII. 1895. T^.Z?>\.~Coccop}iagus 
orientalis Howard—Gahan. Proc. U.S.N. Mus. LXV. 
1924. p.l2. Green’s Coccidae of Ceylon p.202. parasitic 
on Lecanium viride—Ceylon. 

COCCOPHAGUS Westwood 

C. flavescens Howard. Proc. U.S.N. Mus. XVIII. 1896 p.634. on brown 
bug of coffee, Lee. hemisphaericum, Ceylon. 

C. longifasciatus Howard. U.S. Tech. Bull. 12. 1907. page 80. on Lee. 
nigrum, Ceylon. 

C. zebratus Howard. U.S. Tech. Bull. 12. 1907. p.81. on Aelerda —Ceylon. 
MARIETTA, Motschulsky 

M. leopardina Mots. Bull. Soc. Nat. Mos. 1863. p.52. & Green’s Coccidae 
of Ceylon p.234; on brown bug and lac—Tachardia 
minuta M—Ceylon. 

CERATONEURA, Ashmead 

C. indica Rohwer. A.M.N.H. VII. 1921. p.l27. from gall. Coimbatore. 

C. indi Girault. Des. Hym. Chal-Var cum Obser. V. 1917. p.lO; from 
Seshania shoots, Coimbatore. 

HYPERTELES Forster 

H. longicauda Kieffer. Ann. Soc. Sci. Bruxelles XXIX. p.l95. Bengal. 
SYNTOMOSPHYRTJM Forster 

S. indicum Silvestri. Bull. Scul. Agr. Portici. 1910. page 228. on Fruit- 
fly, Bangalore. 

S. taprobanes Waterston. Bull. Ent. Res. V. 1914 page 337 on Scymnus — 

Ceylon. 

CERANISUS Walker 

C. nigricornis Motsculsky. Bull. Soc. Nat. Moscow XXXVI. 1863. p.67. 
Ceylon. 

C. semitestaceous Motschulsky. Bull. Soc. Nat. Moscow XXXVI. 1863. 
p.67. Ceylon. 

C. subeonicus Motschulsky. Bull. Soc. Nat. Moscow XXXVI. 1863. p.66 
Ceylon. 

OOTETRASTICHUS Perkins 
0. sp. on Fulgorid eggs — Coimbatore. 

TETRASTICHUS Haliday 

T, cilia Mots. Bull. Soc. Nat. Moscow XXXVI. 1863. p.69.—Ceylon, 
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T. patannas Mots. Bull. Soc. Nat. Moscow XXXVI. 1863. p.69.—Ceylon. 

T. Colemani Crawford. Proc. U.S.N. Mus. XLII. 1912. p.8. on Aspido- 
morpha larva, Bangalore. 

T. ophiusae Crawford. Proc. U.S.N. Mus. XLII. 1912. p.8, on noctuid 
Achoea —Bangalore. 

T. pyrillae Crawford. Ins. Insc. Menst. IV. 1916. page 101. on eggs of 
Pyrilla aberrans; Pusa. 

T. spirabilis Waterston. Ind. For. Bee. IX. 1921, p.39. on a pyralid 
—Dehra Dun. 

T. okawus Bohwer. A.M.N.H. VII. 1921. p.l28.—Coimbatore. 

T. ayyari Bohwer. A.M.N.H. VII. 1921. p.l28. on cholam stem borer 
Chilo ; Coimbatore. 

T. isaaei Bohwer. A.M.N.H. VII. 1921 p.l30. on galls; Coimbatore. 

T. nyemitawus Bohwer. A.M.N.H. VII. 1921. page 131 on cholam stem 
maggot, Coimbatore. 

T. coimbatorensis Bohwer. A.M.N.H. VII. 1921. p.l33. on cholam gall 
fly, Coimbatore. 

T. radiatus Waterston. Bull. Ent. Bes. XIII. 1922, page 55. from Citrus 
Psylla—Punjab. (Hussain) 

TETRASTICHODES Ashmead 

T. asthenogmus Waterston. Bull. Ent. Bes. V. 1914. page 340; from egg 
capsules of Cockroach—Ceylon. 

Family TBICHOGBAMMIDAE 
OLIGOSITA Walker 

0. nodicornis Westwood. Tr. Linn. Soc. Zool. 1879. p.592 (fig ) Ceylon. 

0. staniforthi Westwood. Tr. Linn. Soc. Zool. 1879. p.591. Ceylon. 

WESTWOOD ELLA Ashmead 

W. subfasciata Westwood. (Oligosita) Tr. Linn. Soc. Zool. 1879. p.591. 
Ceylon. 

TRICHOGRAMMA Westwood 

T. evanescens Westwood. Phil. Mag. 11. 1833. p.444. originally from 
Britain—^recently from Punjab on cotton Earias 
(Hussain). 

APROBOSCA Westwood 

A. erosicornis West. Tr. Linn. Soc. Zool. I. 1878 p.593 (fig) Ceylon. 

Family MYMABIDAE 
GONATOOERUS Nees 

G. longicrus Kieffer. Bee. Ind. Mus. IX. 1913. p.201. Orissa. 
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LITUS Haliday 

L. enocki Howard. Proc. U.S. Nat. Mus. XVIII. 1896. p.643. Ceylon. 

MYMARILLA Westwood 

M. taprobanica Ward. Ent. M. Mag. XII. 1875. page 197. Ceylon, also Tr. 

Linn. Soc. Zool. I. 1878. page 587. (fig) Westwood. 
Ceylon. 

ANTHEMUS Howard 

A. ehionaspidis Howard. Proc. U.S.N. Mus. XVIII. 1896. p.643. Ceylon. 
PARANAGRUS Perkins 

P. optabilis Perkins. Bull. I. Hawaii Sugar. PI. Assoc. 1905. pake 199. on 
Fulgorid eggs. Coimbatore. 

The following two forms which should also be added to the above 
catalogue are inserted here, as their exact position in the group is not 
definitely known to the writer. 

1. Chartocerus museiformis Motschulsky. Etud. Ent. 1859. p.l71. 

Ceylon. 

2. Tumidicoxoides n. sp. Girault.—on the caterpillar of the noctuid 

moth Carea subtilis on Eugenia^ Coimbatore. 

It is needless to add that this list is by no means complete, and is 
capable of being corrected or added to in various ways, as more work 
is done with these interesting and economically important insects. 


(Received lor publication January 19th 1925). 











THE NIM MEALY SCALE. 
{PULVmARIA MAXIMA, GREEN.) 


BY 
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Agricultural College and Research Institute, Coimbatore. 

[Received for publication on 1st September, 1924.] 


Introduction. 

In South India the nim {Azadarachta indica) is a very common and 
familiar tree and, excepting along the West Coast tract where it is rather 
scarce, it enjoys a pretty wide distribution all over the Presidency. In this 
part of India the nim is not only regarded as the ideal shade tree during the 
hot summer months, but is also held in high esteem for its hygienic and 
medicinal properties, not to speak of the religious aspect in which the tree is 
regarded among Hindus in the same manner as the sacred tulsi {Ocimum 
sanctum) or the holy fi-pal {Ficus religiosa). 

Unfortunately, however, in some parts of the province, especially in 
the upland tracts of Coimbatore, Salem, Mysore, etc., and particularly in and 
around the Agricultural College, Coimbatore, this valuable tree has been found 
frequently subject to the attacks of a specific Scale-insect which often causes 
considerable damage to it. The writer of this paper, while engaged in the 
systematic study of the Scale-insect fauna of South India, has had frequent 
opportunities of noting this insect and studying the same; and short 
references to the insect have also been made by him in one or two of his 
previous papers.^ In this paper an attempt is made to put together the 


' Notes on S. Indian insects. Report SiA Ent. Meeting, Pusa, 1919, p. 326. 

,, „ „ ,, ,, 4th ,, ,, ,, 1921, p. 39. 

South Indian CoccidiB of Economic Importance. Jour. Bombay N. II. S., XXVI, 1919, 
p. 624. 
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PLATE XIX 

• /II 


PULVINARIA MAXIMA, GREEN ‘ 










Explanation op Elate XIX. 


Pulvinmia maxima, Green. 

1. Scale infested nim branch (reduced to | of natural size). 

2. Adult female mounted on slide, X 7. 

3. Adult female from nature, X 7. 

4. .Male puparium on leaf, X H- 
,5. Young active, larva, X 20. 

6. Adult male, X 20. ,, i ■ u v/ on 

7 Predaceous Ooccinellid beetle, Scipnnus coccivora, Ramakrishna, X -0, 
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notes and observations made so far with regard to the bionomics of this 
Scale-insect. 

The nature op the damage done by the insect. 

Season after season, especially during the cold weather and the early 
summer months, many nim trees on the Agricultural College Farm present 
a sickly appearance with the leaves and twigs covered over by thousands 
of this scale in different stages of its growth. When the insect is in its 
advanced stage of development on any infested tree, the leaves, shoots 
and branches will be found covered over by thousands of prominent white 
meal}'- patches which represent the egg-sacs thrown out by the female 
insects (Plate XIX and Fig. 1). Even laymen on the farm are very 
familiar with this appearance of infested trees. At an earlier stage in 
the infestation these white egg-sacs are not evident, but instead, the 
tender succulent shoots are covered over by swarms of the maturing scale 
which at this stage has a leathery body with a uniform dark greenish- 
brown colour; in addition to this, the leaves at this stage also show 
numerous minute white objects v/hich are the male scales. It is during 
this time that the injury to the tree is at its height, as the drain on the 
plant sap caused by these maturing insects is at its greatest. As the scales 
grow, feeding on the sap of the tree, they throw out a sweet liquid in 
droplets ; this secretion covers the foliage of the infested trees and not 
only causes the appearance of a black mould which covers the whole tree, 
giving it a black blighted appearance, but it also attracts several species 
of bees, wasps, flies as well as swarms of ants which eagerly seek this 
sugary fluid. Very often persons casually remaining under such an infested 
tree can experience the flow of this sweet secretion which is expelled in fine 
sprays like drops of rain. 

As to the effect on an infested tree, if it is very young and the attack 
spread all over its branches, the tree occasionally dries up. In the case of a 
grown-up tree, besides losing vigour, it presents a very blighted appearance 
with the foliage of infested branches faded and drying up (Plate XX). 
At the end of the cold weather such badly infested trees, with all the 
shoots and leaves faded and the branches and stem covered with sooty 
mould, present a very miserable appearance until by early summer they 
put out fresh shoots and begin to blossom. There is little doubt that 
any tree that suffers year after year in this way loses considerably in 
vigour, apart from presenting an unsightly appearance as an avenue 
tree. 
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PLATE XX. 




Pig. 1. Infested vim tree showing masses of egg-saos 
of P. maxima. 


Fig. 3. Defoliation due to bad infestation of 
P. maxima. 


Fig. 4. Old nim tree with P. maxima infestation. 




Fig. 2. .V/m tree damaged by P. maxim '. 
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Fia. 1. Palvinaria maxima, Green. A, scale-infested branoh of nim-, B, 1, 
adult female, 2, male puparium, 3, female with ovisac. 
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The systematic position oe the insect and its allied poems. 

The nim mealy scale is a species of Homopterous insect belonging to 
the well-known family Coccidse, which includes all insects popularly known as 
Scale-insects and Mealy-bugs. This species is included in the sub-family 
Lecaniinse, one of the major sub-groups of the family Coccidse, and belongs 
to the genus Pulvinaria, Targ. Though the writer has been familiar with 
this insect ever since 1908, the year in which he came down to Coimbatore, a 
correct and reliable identification of the same was not obtained until 1916 
v,'hen this insect was examined and correctly identified by Mr. E. E. Green,^ 
one of the foremost authorities on the family, as Pulvinaria maxima, 
Green. This insect was first described by Green as new from material 
collected in Java on Erythrina lithosperma in the year 1904, and the 
description appeared in the Entomologists’ Monthly Magazine of that year. 
The first record of the insect from India, however, is by the author of this 
paper in his Bulletin on South Indian Coccidse published in 1919.^ The 
following is Green’s original description of the insect in 1904. 

“P ULVINARIA MAXIMA, NEW SPECIES. 

“ Dried examples pale fulvous, probably greenish in life. Ovisac profuse, 
white flatfish, sometimes extending to a length of 20 mm. 

“ Adult female irregularly oval ; margins undulating, broadest across 
posterior half. Margin with a close fringe of stout spines which, in all ray 
examples, are irregularly truncate, as if broken, except at the stigmatic 
clefts, where they are longer and sharply pointed. Limbs well developed. 
Antenna eight jointed, third longest, seventh and eighth shortest. Tarsus 
scarcely half length of tibia. Plates of anal operculum rather narrow 
and accuminate; base and outer edge approximately equal; outer angle 
obtuse. Anal ring with six stout hairs. Derm closely set with large 
conspicuous oval or sub-circular translucent cells. Length, 6 to 9 mm., 
breadth 4 to 5‘75 mm. 

“ Habitat. On stems of Erythrina lithosperma, Java. 

“ This insect is the giant of its kind, but is closely approached by 
P. mammce, Mask., which attains a length of nearly 8 mm. The present 
species resembles mammce in other characters, e.g., the structure of the 
antennse and legs; but Maskell makes no mention of a marginal fringe of 
hairs, nor of the cellular character of the derm. Maskell states that in 

V. 

^ The writer cannot suflSciently thanlc Mr. Green for the ready and continued encouragement 
received in the study of the Coccidce. 

2 Pusa Agri. Res. Inst. Bull. 87, p. 23. 
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mammce the tarsal cligitules are wanting. In maxima the.y are long, .stout, 
and distinctly knobbed.” 

Evidently Mr. Green had not seen the adult insects in nature, nor does he 
appear to have seen the earlier stages and the'males of the same when this 
description was published. A more detailed description of the insect and its 
stages is added in this paper as a supplement to Mr. Green’s description and 
will be found on page 1,36. 

The genus Pulvinaria, erected by Targioni Tozzetti in 1869, is represented 
in India as far as we know by the following species described till now, besides 
the subject of this paper:—1, P. psidii, Mask. (Fig. 2), 2, P. obscura, New., 3, P. 



Fig. 2. Pulvinaria psidii, Atask. 

(1) Morinda branch showing colonies of the insect; (2) Female, not mature : 
(3) Adult female, with ovisac. 


burkilli, Gr., and 4, P. thespesice, Gr. Of the five species of this genus ,so far 
known in India, P. psidii, M., appears to be the commonest form all over South 
India and is found on a variety of plants—guava. Citrus, coffee, mango, etc. 
P. obscura was described by New.stead from specimens on Hygrophila. spinosa 
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in Madras in 1892; I have not seen this insect. P. burJcilU, Qv. was first 
described by Green from material collected on garden croton in Calcutta^ 
and later on it was noted on Zizyphus jujuba in Coimbatore.^ 

P. thespesioe, described by Green in 1909 from specimens on Thespesia 
populnea from Ceylon, has also been foimd by the writer on the same plant 
in Godavari and Tanjore in S. India. This and the nim mealy scale are 
closely allied to each other and may be easily distinguished from all the other 
species of Pulvinaria noted above by the large size of the adult insect and the 
distinctly elongate ovisac produced by the female. Between thespesicB and 
maxima the differences are very few. Green® while describing the former 
has remarked that thespesice “ is closely allied to maxima but rather smaller ; 
distinguished by the relative proportions of the second and third antennal 
joints. In thespesice the second is more than three times the length of the 
third, while in maxima it is rather less than twice the length of the following 
joint. Differs also in the absence of conspicuous derm cells ”. Eecently, 
however, Mr. Green, after examining Indian material of thespesice on Thespesia 
populnea, has remarked thus :—“ I am doubtful if this is distinct from my 
P. maxima. It may perhaps retain varietal rank.” One phenomenon, 
however, which goes to uphold the view that the two may be different, is that 
while numerous nim trees on the farm are affected by P. maxima, not a single 
Thespesia tree, of which there are numbers near-by, is seen affected in any 
way by the nim scale. Trials were also made by inoculating the insect on 
Thespesia trees to see whether the species breeds on the latter. This has also 
given negative results so far. Further trials are being made to find out 
whether the two insects are the same or different. 

It is well known that, in the earlier stages of the insect, species of 
Pulvinaria are very difficult to distinguish from species of Lecanium. “ In 
all purely structural characters,” says Green,^ “there is nothing to distinguish 


’ Mem. Dept. Agri. India-, Ent. Serie-s, II, 1908, p, 31. 

® Pma Agri. Res. Inst. Bull. 87, p. 28. 

^ Coccidce of Ceylon, Vol. IV, p. 259. 

Note. In this statement of Green there is evidently some mistake (printer’s ?) since the 
third ant. joint is the longest in both the species. Perhaps it is the third and fourth that are 
compared and not the second and the third. Mr. Green in his recent letter to the writer has 
pointed out that the statement in his description of thespesice is a mistake and adds that the 
sentence should be read thus “ the relative proportions of the third and fourth antennal 

joints.In thespesice the third is more than three times the length of the fourth.” 

He also regrets that this correction was omitted in the Appendiic to Vol. V of his monograph 
published recently. 

Coccidce of Ceylon, Vol. IV, 1909, p. 268. 
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species of this genus {Pulvinaria\ from those of Lecanium, so much so, that 
until the period of oviposition, it would be impossible to determine whether an 
individual should be placed in the one or the other genus.” On the same 
point Prof. Newstead^ remarks :—“ All the stages of the male including the 
glassy puparium as well as those of the female up to the time of parturition 
are inseparable from those of Lecanium so that in the absence of the ovisac 
it is impossible to fix this otherwise conspicuous genus.” Evidently the 
genus Pulvinaria must have been evolved from forms like flat species of 
Lecanium which gradually gave rise to one set of forms which acquired the 
habit of producing a cottony ovisac to protect the eggs. It may not be out 
of place to reproduce the interesting line of evolution of these forms suggested 
by Cockerell.2 

Pulvinaria Lecanium sp. Ceroplastes, etc. (With waxy 

covering) 

(Soft, flat, with cottony ovisac) (Soft, flat, viviparous) 3(a) 

Lee. species like olem 
(Hard, convex, oviparous) 


1 “I ^ 

Lecanium ancestral type 

I 

(Soft, flat, oviparous) 


Geographical distribution and pood plants. 

The species appears to be confined to the tropics. Since the publication 
of Green’s description of Javanese forms in 1904, no record of it, however, is 
found in any of the recent impoidant publications® on Coccidae from Ceylon, 
Malaya or the Philippines. In all these publications there is, however, record 
of P. thespesicc, Gr. There is no record of P. maxima from N. India ; in S. 
India it has been so far recorded from the Godavari delta, Bellary District. 
Mysore State, S. Arcot, Madura, Salem and Coimbatore Districts. 

Besides the nim {Azadirachta indica), which is found to be the chief 
food plant of the insect, it has been found to occur in Coimbatore on mulberry 
bashes {Moms sp.l, on grape-vine, on ZizypJius jujuba, on Coccinea indica 
vines ; on cotton plants in Coim.balore and South Arcot; on Acalypha bicolor 
in Coimbatore, and on Jatropa curcas in the Godavari delta. Curiously enough, 

' Monograph, of British Goccidm, Vol. II, p. 50,1902. 

^ Transactions of the Entomoloigical Socielij, London, 1893, p, 163. 

' Robinson (Miss). Ooccidee of the Phil. Islands. Green, B. B. Goccidm of Ceylon. 

Morrison, H. The non-dinspine Coccidce of the Philippines. 
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the insect has not been noted on any Erythrina in South India though the 
species was first recorded on that plant from Java. 

Though mostly confined to the nim, its occasional partiality for food - 
plants like cotton (Fig. 3), mulberry, Zizyphus, etc., shows the potentialities 



Fiq. 3. Puhinaria maxima on cotton 
showing egg-sacs and <f puparia. 


of the insect to become a crop-pest at any time imder conditions favourable 
to it ; it has not however been found a serious pest of cotton as yet, though 
isolated plants in a field are now and then badly covered with the scales. 

Description, life-history, and habits of the insect. 

On trees which are pretty badly infested with the Scale, almost all the 
different stages of the insect can be noted at any time though there may be an 
appreciable predominance of one or other of the stages. 


PLATE XXI. 



J. Adult female washed and mounted, X 12; 2, Antecaiie of X 300 ; 3, Leg of X 
300; 1, Anal region showing opercular plates, anal ring bristles and posterior marginal spines, 
magnified : 5, Stigmatic and marginal spines in lining and mounted female scale, magnified. 
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The mature female scale just before it deposits the ovisac measures from 
8-9 mm. in length and 4-6 mm. in breadth at the broadest region, which is 
just behind the middle. The general shape is elongate oval with the lateral 
edges wavy. The anterior and posterior regions are more or less equal in 
width, but these measurements might vary slightly when the surface of attach¬ 
ment is a slender twig or leaf stalk, the insect becoming longer and narrov’er to 
adapt itself to the plant surface. The stigmatic clefts are gentle transverse 
grooves and are not very clearly marked out at this stage. The anal groove 
is fairly deep (1 mm. long) but narrow and not quite distinct unless closely 
observed, since the two lateral borders of the groove overlap. The dorsal 
surface is flat and slightly convex with slopes towards the right and left; there 
is a weak but distinct median dorsal longitudinal ridge extending from behind 
the head to the anal groove. The head and tail regions are gently sloped 
forwards and backwards respectivel 3 ^ The margin all around is closely 
fringed with fine, bristle-like spines (Plate XXI, fig. 5). These bristles, which 
are fairly long and. apparently flexible, are not pointed but end bluntly and 
they are not all of the same length ; those at the head and tail margins are 
comparatively longer, and a few' isolated ones in these two regions are often 
particularly long. These spines range from 0‘076 mm. to O'1125 mm. in 
length, the average being 0'09 mm. At each stigmatic cleft three solid and 
sharp-pointed spines of a more or less solid structure are visible in the 
living insect when observed under the microscope, although the stigmatic 
grooves are more or less hidden and covered with waxy excrescence (Fig. ^). 



Fig. 4. Mature P. maxima $ showing waxy 
excrescence and dermal reticulations. 
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The body is soft and leathery, covered on the dorsal surface with greyish- 
white waxy pubescecce. The normal colour of the full-grown female insect 
is olive or dark greyish brown with a slight tinge of brown in some ; the 
colour very closely resembles that of the healthy shoot of the host-plant. 
The whole surface clothed with the scanty waxy bloom gives the insect the 
appearance of tanned greenish-grey grainy leather, the latter appearance 
being particularly due to the numerous dermal reticulations all over the 
body surface (Fig. 4). The eyes, which are situated close to the edge of 
the anterior lateral margins, are visible as minute dark shining specks. 
The anal opercular plates are reddish-brown and are clearly marked off 
from the surroimding ground colour. The plates are triangrrlar with their 
longer sides approaching each other. The ventral surface of the insect, 
which is slightly concave, is pale to bright fleshy-brown in colour. The 
feelers and legs are well developed and are light brownish. The stigmatic 
canaliculi are seeir as gentle grooves covered over With their waxy secretion. 

The female scale after the treatment for microscopic examination answers 
generally to Green’s description already noted {see page 130). The following 
supplementary remarks may, however, be added to his description. 

The female insect when treated in potash gives the solution a light 
greenish-yellow colour. When mounted and examined under the micros¬ 
cope the body form is oval, longer than broad with the stigmatic clefts and 
the anal groove clearly marked out (Plate XXI, fig. 1). The marginal 
bristles are generally broken off during preparation and, except a few 
isolated ones which remain entire, most of them show only their basal 
chitinous ring which gives rise to each spine. At the stigmatic cleft there 
are three such big rings indicating the presence of three specially strong 
spines at that region wdien the insect is alive (Plate XXI, fig. 5). The 
antennae are w^ell developed and clearly marked (Plate XXI, fig. 2). Of 
the eight joints the third is the longest ; of the rest, in many specimens 
examined the fifth, fourth and second are more or less subequal. The 
antennal formula may be noted down as 3-6-4-2-1-8-6-7, the total length 
of the antenna being 0'57 mm. The legs (Plate XXI, fig. 3) are also well 
developed, the tarsus is just about half the length of the tibia and the 
femur is a little more than three times the length of the tarsus which is 
distinctly curved. The tarsal digitules are long and slightly knobbed at 
the tips, the ungual digitules are short and broader. The rostral tube 
almost reaches the base of the intermediate coxs^. The two plates of the 
anal operculum are triangular in shape. The outer angle is not distinct 
since the cephalo-lateral and outer margins of the plates, which are almost 


PLATE ‘XXII. 



1 





4 o 6 

1, Female depositiug-egg sao, and, an egg separately, magnified ; 2, Just hatched 
larva ; 3, Larva after 12 days ( 4, Larva after 3 weeks; S, klaJe pupariiira just 
forming ; 0, Adult male; 7, Young female; 3, Maturing female. 
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of the same length, together form a curve at the outer angle ; the inner 
margin near the inner angle is also curved and slightly pointed. The 
inner margin which is the longest of the three is almost straight though 
slightly wavy ; the apex is bluntly pointed. The anal ring, which is not 
often found in its normal position in mounted specimens, is supplied with 
six well-developed long spines (Plate XXI, fig. 4). 

The female is capable of locomotion right up to the time of egg laying. 
When about to do this the insect generally selects a broad surface which is 
ordinarily a leaf or a stout slioot so tliat there may be sufficient space available 
for the egg-mass ; this is evidently the reason why egg-masses are found more 
numerous on the leaves and the stouter shoots. In badly infested trees, 
liowever, it is not unusual to find numerous egg-masses and gravid females 
crowded and overlapping one over the other for want of sufficient room. 
After selecting the spot the eggs are slowly extruded enclosed in a creamy 
white cottony mass (Plate XXII, fig. 1). The production of an ovisac is a 
special feature of the species of the genus Pulvinaria and in this species 
the egg-sac (Plate XXII, fig. 1) appears to be the biggest compared to 
that of all the other species of the genus noted from the Asiatic region. 
As the insect expels the ovisac its body slowly gets pushed forward and 
forward until at last, when the process is finished and the egg-mass 
glued on to the plant surface, it comes to occupy the anterior extremity 
of the long ovisac in a somewhat tilted position ; at the same time its body, 
having got rid of its load of eggs, assumes a more or less thin and wrinkled up 
shape. At the time of oviposition and afterwards the insect assumes a bright 
reddish brown colour and is appreciably covered over with powdery secretion 
of white wax. The process of oviposition takes several hours to complete 
(not more than 36 hours), and the mother insect lingers only some hours or 
at the most a day after this act, sticking on loosely to the egg-masses. It 
gradually dies and in most cases drops dov.ni, leaving only the creamy white 
ovisac on the plant. The ovisac under normal conditions, that is, when the 
egg laying surface is sufficiently broad, is long, much longer than broad and 
with fairly parallel sides. The sac attains a maximum length of 15-16 mm. 
and 4 to 5 mm. in breadth. The surface is smooth and flat with a gentle 
longitudinal groove along the median dorsal line. In colour it is bright 
creamy-white and is made of a fairly thick layer of waxy secretion covering 
the eggs. Each egg-mass encloses numerous eggs all beautifully and closely 
packed together inside the )yaxy bag. The average number of eggs, as a result 
of some countings made at different times, ranges from 650-900 in each mass. 
While the egg-sac has a bright white colour the eggs inside are of a light 
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greenist yellow. Each egg is smooth elongate oval, measuring a little 
less than 0'25 mm, across the longer pole which is about twice its breadth. 
As the hatching period approaches, the eggs get a darker tinge due evidently 
to the embryo appearing through the transparent egg shell. The eggs in 
each mass do not hatch all at the same moment, and for all the embryos of 
one mass to emerge it takes sometimes a whole day. The embryos break 
through the waxy envelope and emerge from all over its surface. 

The period of incubation of the eggs occupies on the average about 12-14 
days. The following among many cases noted, might give some idea of the 
period. 


Eggs laid. 

Eggs hatched. 

12- 2-22 

24- 2-22 

12- 2-22 

25- 2-22 

15- 2-22 

1- 3-22 

18- 2-22 

2- 3-22 

23- 2-22 

7- 3-22 

11-12-18 

31-12-18 

7- 4-19 

22- 4-19 

15-12-21 

2- 1-22 


The early larval stages. 

The just-hatched larva, which is a fairly active creature, is oval and 
flattish with a slight convexity dor,sally (Plate XXII, fig. 2). It measures 
0*5 mm. in length and 0’3 mm. in breadth. The anterioi part at the region 
of the prothorax is the broadest part. The feelers and legs are well 
developed : the former have long hairy processes at the tip, the legs have 
small well-developed claws and each leg bears at its tip a couple of slender 
hairy processes. The anal groove is clear and from each side of the channel 
a long slender seta extends backwards. The claw^s, especiall)'^ of the hinder 
two pairs of legs, are w'ell-developed. The general colour is a light greenish- 
yellow' ; over this ground colour along the mid-dorsal region there is a 
bright pinkish-brown patch. Legs, antennae and anal cerci transparent 
brownish w'hite. Eyes dark. 

The just-hatched larva, after lingering for some time near about its birth¬ 
place, feverishly moves about, apparently seeking a favourable spot where 
it may get fresh food and conveniently settle down. Within the course of the 
following few days (sometimes it runs to four or five days) all the larvae have 
fixed themselves to the plant surface ; most of tb-em settle on the succulent 
leaf stalks or select the region along the sides of the veins both at tlie upper 
and lower surfaces of the leaves (Fig. 5). The young larvae so arranged 
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appear to the casual observer as a series of light brown spots on the leaf. 
Until about the time male puparia begin to form, which generally takes a 
month after swarming, the sexes can not be distinguished in the early larval 



stages. A larva about three w'eeks old (Plate XXII, fig. 4) shows the 
following features. Shape oval flatfish with a w^eak ridge along median 
dorsal region. Colour yellowish-green with the mid-dorsal region having 
three violet-brown blotches, an anterior forked one with the tips of 
the forks touching the eyes anterolaterally, one in the middle and the 
third on the hinder region, and this last is the smallest of the three 
blotches. The median dorsal ridge is fringed with transparent whitish 
waxy processes along the margins. A white w'axy tube protrudes from 
the anal region and the caudal cerci have become considerably reduced. 
Along the median dorsal raised area there are also transversely disposed 
plate like waxy processes. 

The male insect. 

The male larvse begin to secrete their puparia at the end of the second 
stage which will be in about 30-35 days after emergence from the egg and 
from this time onwards, the sexes can be distinguished. The male puparia 
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have the characteristic Lecaniine form—a glassy lest with longitudinal and 
transverse ridges on the surface. In P. maxima it is 2'6 mm. in length, 
0’75 mm. broad, boat-shaped and elongate-conical in appearance. It is made 
up of sliining white glassy secretion of wax with the usual transverse and 
cross ridges on the surface dividing it into a number of areas (Plate XXII, 
fig. 5). The pupa inside the puparium is purple-red in colour. In about a 
week’s time from the formation of the male puparium the adult winged males 
emerge. A few hours before emergence the long v'axy caudal filaments of 
the adult are seen protruded from the posterior margin of the puparium up 
to 4 mm. from the puparium (Pig. 6). The emergence of the adult winged 
male is effected through the posterior end of the puparium where the dorsal 
waxy shield gently splits and allows the insect to crawl out backwards. 

The adult male (Plate XXII, fig. G) is a vei}’’ delicate and fairly active 
creature, Including the stylus it is 2 mm. in length. The limbs and 



Fio. 6. Male puparia on nim leaf, showing 
the long caudal cerci of the adult males 
about to emerge, magnified. 

V 

antennae are well developed, the latter are long (1‘5 mm.) and fringed with 
whorls of hairs. The distal joint shows only two knobbed hairs. The wings 
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are fairly ample, wing expanse of one wing being I'S mm. Besides the 
prominent stylus at the anal region there are the two long waxy cerci 
wiiich in some cases are as long as 5-G mm. The head is distinctly marked 
off from the thorax by a neck region. There are eight well developed ocelli 
arranged in two transverse rows on the head. The thorax is prominent 
and gibbous. The general colour is pinkish-brown. Head is darker, thorax 
sliining and smooth. Antonnse and legs reddish brown. Wings shining 
transparent wdiitisli with a dhstinct fairly broad costal band of a bright 
violet-brown colour. The stylus is brown and the caudal cerci white. 

Mature insect and breeding. 

The female insect towards the end of the second larval .stsige begins to 
show distinguisliing female characters. The insect grows broader and assumes 
the naked form and leathery consistency, and except in size and general coloura¬ 
tion it dift'ers very little from the mature female described before (Plate XXII. 
figs. 7 & 8). The female of P. maxima at this stage is dark greenish brown 
with a distinct mid-longitudinal greenish patch. 

Soon after the winged males emerge union takes place between the sexes. 
The male crawls about the nim shoots and leaves seeking the females. The 
preparation for union is marked by the long anal cerci being brought upright, 
while the stylus locates the passage between the anal opercula of the female. 
The dagger-like stylus is thrust in and until the act is furished the anal cerci 
continue to be kept upright and exhibit slight vibration. In captivity the 
male was noted to remain in sexual union for nearly an hour (in one case it 
lasted from 8-20 to 9-30). The stylus is withdrawn and the male moves away 
from the female only after another ten or fifteen minutes. The male only 
lingers at the most a day after union with the other sex. In more than one 
case noted the female after fertilization also moves away from the original 
spot. During the next one w'eek the impregnated females feed voraciously 
and grow rapidly in size. It is during this period, that the drain on the infe.sted 
tree is at its height and the expulsion of houeydew very profuse, so much so 
that the ground below the badly infested branches of the tree is foimd w^et. 
At the end of a week after union, the female deposits its egg-mass and ju,st 
before the act it assumes the description given at the beginning of this section 
(page 135). Thus one generation in the life-history of the nim scale is found to 
occupy on the average a period of 6|- to 8 weeks, the period occupied by the 
different stages of the insect being approximately as below. Egg, 12 days to 
two w'eeks, the larval period up to emergence of males one month to five weeks 
the period from emergence of males to oviposition by female one week to ten 
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clays. As the young larvae or the winged males of one brood do not all emerge 
at the same time, there is found an overlapping of the different stages and 
often mature females ovipositing and the adult males just emerging from 
their puparia may be found at the same time on an infested tree. And with 
regard to the length of the time occupied by these stages, slight variations 
have been noted according to season and weather conditions ; the life period is 
prolonged a few days during the cold months, while in summer and autumn 
the period is somewhat shorter. Thus during the period of a year under normal 
conditions the insect is capable of passing through six or seven cycles 
(Fig. 7). Due, however, to various influences, such as those of climate, 
natural enemies, etc., the insect at times becomes suddenly scarce and those 
trees which suffered from the pest very badly become thoroughly free from the 
same in a month or two. In the cold weather of 1921-22 the pest was very 
bad on almost all trees on the College farm and a few young trees dried up, 
due to the ravages of the insect. During the summer months when the heat 
is unusually severe in certain years the pest is hardly in evidence during the 
period; it lingers on isolated solitary trees situated in cool and favourable 
spots and waits for a favourable opportunity to get itself distributed. 

Natural enemies and insect visitors of the scale. 

The nini scale is subject to the attacks of a few natural enemies which are 
all insects. The most noteworthy of these are :— 

1. A Coccinellid beetle—A species of Scf/mnus ^—an apparently undes¬ 
cribed species. It is a small insect, just a little over a millimetre and a half 
in length, and of a light ochraceous brown colour. The elytra are character¬ 
istically marked with violet-brown spots and this insect can be easily 
distinguished from other species of Scymnus by this peculiar colour marking 
(Plate XIX, fig. 7). It is the active grub of this insect that plays the more 
important role as a predator (Fig. 8). It measures when full fed 2'5 mm. in 
length and is light greenish-brown in colour fringed with long waxy processes 
on the dorsal and lateral sides ; the possession of these waxy processes gives 
the grub an appearance very like some of the mealy bugs of the genera 
Pseudococcus, Icerya, or Phenacoccus. Generally, small cigar-shaped white 
eggs are laid by the female beetle singly here and there in spots where 
female scales abound and some times eggs are noted on the body of 


* P. 491, Jour. Bombay N. H. Bociety^ Vol. XXX, 1925, where this beetle is described by 
the writer as Scymnus coccivora ii. sp. 
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tlie female scale itself, often at the posterior region close to the anal 
groove. By the time the female scale gives out the egg-sac the beetle 
egg also hatches out and the grub finds its way to the egg-sac that is 
being deposited, and, burrowing into it, feeds on the eggs inside. The 
presence of the grub is difficult to make out due in the first place to its 



Fig- 8. Scymnus coccivora, Rainatiishna. 

1. Adult beetles showing slight variation in the 
colouring. 

2. The beetle grub. 

3. The pupa. 

4. Beetle grubs feeding on eggs of scale-insect 
(P. maxima, Gr.) on a leaf. 


clothing of waxy filaments, the colour of which is similar in colour to that of the 
egg-sac, and secondly to the habit of the grub remaining hidden under the 
anal region of the female scale, or buried inside the egg masses. The larval 
period of the beetle more or less corresponds with the incubation period of the 
eggs of the nim scale, and by the time the scale larvae swarm out, the grub 
pupates. The pupa is generally found close to tiro e^g-sac on the contents of 
which the grub was feeding, or sometimes inside an empty egg-sac itself pro¬ 
tected by the white waxy envelope. It is of a light brown colour fringed with 
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numerous light brown erect hairs. The pupation period lasts five to seven days. 
The adult beetle does not however move and become active until after another 
day or two. As a predatory enemy of the scale eggs, the beetle is found to be a 
very efficacious agent. The sudden disappearance of the scale pest during the 
hot summer months in certain years has been found to be considerably due to 
the work of this tiny little beetle. 

2. The caterpillar of the Noctuid moth Eublemma scitula, Ramb. This 
predatory caterpillar is also a very effective natural enemy of the nini seale. 
On stems and shoots, wliicli the growing scales have covered, the moth lays 
its eggs singly in the midst of the scales (h'ig. 9). The eggs are of a shining 
bluish-brown colour spherical in shape and beautifully sculptured. The 



l^fG. !). Iig"s of Jiublemma amoAQ scales 
on a nim twig, and egg magnified. 


caterpillar that hatches out feeds on the soft portions of the['growing scales 
and covers its body with a case or house made up of empty scales cemented 
together. With this covering the caterpillar moves like a limpet among the 
colonies of scales and devours the soft parts of a number of these latter. The 
presence of this predatory enemy on a scale infested branch can easily be 
made out by the sickly appearance of some of the growing female insects, inside 
which the ycung caterpillars might be feeding, or in other cases by the presence 
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of the conical houses of the caterpillar which are distinctly bigger than the 
scales around ; the locomotion of the caterpillar drawing the house with 
it is also another indication (Fig. 10). The caterpillar becomes helpless 
without this dome shaped house and the body becomes adapted to occupy 
this artificial lodging. The posterior region becomes swollen and becomes 
attached to the shell and the head end is narrower. The prolegs are reduced 
to two active pairs. The body becomes fle.shy and plump. A full grown 
caterpillar has a fleshy brown colour with the head, prothoracic shield, and the 




10. Eubletmna stages. (From Fletcher’s S. S. 1. Insects.) 
(Larval case, larva and moth.) 


tips of the thoracic legs shining black. It measures about 6 to 6‘5 mm.; just 
before puj)ating it turns greyish white. Pupation takes place inside the dome 
like house itself, which is turned by the larva into a cocoon by closing the 
ventral opening with a pale white screen of silk. The chrysalis taken out 
of the cocoon measures 6 mm. and is of a light greenish-brown colour soon 
after pupation. It is cylindrical with the anterior end roundish and the 
posterior bluntly pointed; the latter bears five short brown bristlesarising 
from small chitinous tubercles. The greyish-v'hite moth {Euhlemma scitula) 
(Fig. 10) emerges from the pupa in 14 to 16 days. Tlie predatory cater¬ 
pillar is also occasionally found feeding on the contents of a ripening egg-sac 
of the nim scale just like the larva of the lady-bird beetle; one larva has 
been found to devour completely the contents of more than three egg-masses 
in captivity. Euhlemma scitula has been noted '-alsh on some other scale 
insects on the farm, chief among them being the lac insect— Taphardia lacca 
and the Bahul (Acacia arabica) Scale, Anomalococcus indicus, Gr. It is very 



T. V, KAMAKRISHNA AYYAR 


147 


common on the latter, often the branches of infested babul trees show 
thousands of the cocoons of the caterpillar (Fig. 11). 



Fig. 11. EiibhiiiiiKi on Oabulatcm. (From 

Flotelior’s 6'. S. I. Insects.) 


While making observations on the liabits of this predatory caterpillar the 
writer has come across a Hymenopterous parasite attacking the predatory 
Eublemmc larva. It is a Braconid and has been identified as AphraMobracon 
flavipennis, Ash.* (Fig. 12). This wasp has been found on the preda¬ 
tory caterpillar on the Nim Scale, Babul Scale, and the Lac-insect reared 
on the Coimbatore Farm. Thus, as a natural enemy of the caterpillar this 
Braconid arrests the good work done by the caterpillar as an effective check 
on the nim and babul scales. But in the case of the Lac-insect the wasp acts 
as a very beneficial agent in preventing the useful lac-insect being destroyed 
by the predatory caterpillar. In this way, this parasite becomes both 


* The author is indebtetl to the Imperial Bureau of Entomology, Dean. Baker of the Philip- 
pine.s and Mr. f? A. Rohwer of the U. S. National Museum tor kindly examining specimens and 
confirming the identification. 
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beneficial and injurious when it parasitizes different liost s. However, it is not 
so common as Euhlemma and does not appear regularly season after season. 



Aphraslobracon flavi'pennis, originally described by Ashmead,* was collec ¬ 
ted by Ml. Green in Ceylon from a lac-insect, Tachardvt ulbizzicc, but Green 
does not say that they were noted as parasites on any predatory caterpillar, 
but simply as parasites bred out from lac-insects ; nor have an)'^ others working 
with the lac-insect like Inuns, Puran Singh, or Misra have definitely recorded 
the occurrence of this parasite so far. The was]) grub is a stout fleshy 
yellowish-white creature and is found attached to the caterpillar. The 
change into pupa takes place inside the cocoon of the Etiblemma, and very 
often these parasites emerge from cocoons believed to contain moth-pupa) 
and kept for moths. The insect is a honey-yellow wasp measuring 5 to 7 
mm. with well developed eyes, wings and ovij)Ositor. This Braconid wasp 
has not been recorded from India till now, and apart from its economic 
importance, from a systematic aspect its in1•por^ance may be noted 


^Froc. TJ. S. National Museum, XVIII, 1895, p. (i46. 
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from the fact that Ashmead and Szepligeti,’ the well known specialists 
on the Braoonidse, have erected a special sub-family for this insect, 
AphrastobraconincB. The striking features in this insect are the large 
slightly invaginated eyes and the peculiar wing neuration. 

3. Next to the two important natural enemies noted above, there are 
two small Chalcidids which are found to be parasites on the young scales, 
especially the male scales. Of these, one (Fig. 13a) is a short stout well-built 
insect of a bright yellowish-brown colour with ample wings, well-developed 
eyes and long limbs ; the front of the head has numerous roundish spots ; 
length 1 mm. ; antenna is of medium length made up of nine joints, the club 
is long, ovate and swollen ; there are six ring joints before the club ; the 
first four of these are more or less equal in size, all broader than long, the 
fifth and sixth are distinctly larger, broader than long and cup shaped ; 
the club is almost as long as all the funicular joints together ; the antennal 
joints, especially those of the funicle, are fringed with short hairs ; the 
thorax is stout and much longer than the abdomen ; legs long, tarsi five- 
jointed and mid-tibial spur long and strong ; wings transparent with uniform 
ciliation without any fuscous or other markings ; abdomen .short and stout, 
triangular in shape ; a group of three long bristles rising from a horny basal 
tubercle is found on each side of the abdomen just before the middle ; 
general colour bright yello\vi.sh-brown, the antennal scape with a black patch, 
the base of the antennal club dark, and the front margin of the pronotum 
black. 

The insect appears, as far as can be made out, to belong to the sub family 
Encyrtinse and appears to be a species of Aphycus. It is not the species 
A. fuscidorsum described by Gahan^ in 1919 from specimens submitted to 
him by the writer collected as a parasite on the Coccid Ceroplaslocles cajuni, 
Gr. But it appears to be more or less close to the well-known Ajiliycus Jlavus, 
H., a natural enemy of the Brown Scale in California. 

The other Chalciclid (Fig. 136), which is not so very common as the 
above, is almost of the same size (0‘75 to 1 mm. in length) but is different in 
various features. It is greyish-brown and mottled with dark spots and 
stripes. The shape too is more or less elongated and cylindrical. The 
ovipositor projects beyond the abdomen. The structure of the antenna and 
the cilia pattern of the wings are quite characteristic of the insect and 
entirely different from the previous one. The antenna is short and flattish ; 


’’Szepligeti. Genera Innectornm-Braconidie, 1914, p. 10. 
* Proc. V. S. National Mueeum, LVI, p. 521, 1919. 
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six-jointed with all except two small ring joints very long, the scape as long 
as the next foirr joints, and the clnb oval and flattened. The wings are 
hyaline with the cilia arranged in roundish patterns giving the appearance 
of the spots of a leopard. The legs are greenish with a number of dark 



Fxg'. 13. Chalcidicl parasites on P. maxima. 


brown transverse stripes all over. Eyes brownish. The insect, while alive, 
with its peculiar wings and short flattened antenna is easily liable to be 
mistaken for a fly. 

1 As far as the writer can make out with the available literature, the insect 
appears to be one of the Aphelininse belonging to the genus Marietta, Mol. 
and probably is very close to, or is same as M. leopardiria described by Mots- 
chulsky^ from Ceylon. It is quite possible that the v-riter’s identifications 
are incorrect, as he has been unable to consult alt'the literature on the subject. 


Bull. Sony, Nat, Moscow, XXXVI, p. 62, 1863. 
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Specimens of both, these have been submitted to the Imperial Biu'eau of 
Entomology, London, where they are being worked out by Dr. Waterston, 
a specialist on these Microhymenoptera. Both these (especially the first 
one) are found attacking young scales and the male puparia ; they are 
evidently internal parasites. During certain seasons these latter are found 
in numbers showing the exit holes of the parasites. The Aphycus appears 
to be a very promising agent of the two, and is in habits almost exactly 
similar to the American A. flavus which is recorded as one of the efficient 
natural checks on the Brown Soft Scale {Coccus liesperidwn), and the Olive 
Scale {Lecanium olece) in California. 

A few smaller Chalcidids are also occasionally reared out from the nim 
scale, but only the above two are the commonest and found in appreciable 
numbers. 

4. A dipterous maggot, orange-yellow in colour, is also found often 
burrowing into the egg-masses of the scale. This appears to be the same 
as Leucopis lu,teicornis, an Agromyzid Fly recently described as a new species 
by Malloch' from material reared out by the writer of this paper on the mealy 
bug, Phenacocciis iceryoides, Gr., in Coimbatore. It is not unlikely, that 
this fly which is bred out in numbers from masses of different kinds of mealy¬ 
bugs may prove an efficient natural enemy, though very little has been 
studied of its habits and life-history. In California another species, Leucopis 
bella, has been recorded as an effective natural enemy of the Citrus and other 
Mealy-bugs in that country. 

Among the other natural enemies of the nim scale which are not 
commonly found and appear in small numbers are a green Chrysopa, the 
larva of which has been noted to feed on young scales and cover its body 
with the em 2 )ty shells of its victims, and one or two other species of 
Coccinellid beetles, chiefly the fairly common black Chilocorus nigritus. 

The sudden reduction in certain seasons of the scale pest on nim trees 
can be attributed almost wholly to the action of the two or three important 
ones among the natural enemies noted above. 

Among insect visitors, the common black ant Camponotus compressa 
and numerous species of was 2 )s and bees ma}'- be found on the infested branches 
for the “ honeydew.” The black ant actually settles in colonies in the 
ground around the tree, and trains of them are found visiting the infested 
branches constantly. 

‘ Mem. Dept, Agri, India, Eni. Series, VoL VIII, No. 0. 
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Presence of yeast cells in the scale insect. An interesting phenomenon 
noted in this connection is the presence of yeast cells in the Lody fluid of 
the scale. An examination of the fluid teased out of a living P. maxima, 
esxiecially the growing female, shows numerous yeast cells in various stages 
of growth. The presence of yeast cells in scale insects was first pointed 
out, as far as the writer remembers, by Mr. Narasimhan, Assistant 
Mycologist of the Mysore Agiicultural Department in a paper he read at the 
Indian Science Congress, Madras, on “ Presence of yeast in the Green Scale 
of Coffee.” What this jihenomenon indicates, the writer has not attemfited 
to study so far ; probably future workers in this line may be able to elucidate 
the meaning of this phenomenon as to the way in which yeast cells appear, 
develop, and help in the growth and economy of the scale insect. 

Means of dispersal and potentialities of the pest, and 

METHODS OF CONTROLLING IT. 

Various agencies help the insect in getting itself distributed from tree to 
free. The stages that are easily transported are the minute active larva and 
the egg-sac stage. These are carried on the bodies of various insects, sihdcrs, 
birds, etc., that visit the infested trees and deposited on others. Strong 
winds and human agency in various ways also contribute their share in helping 
this distribution. 

Though the rmn scale is at present almost entirely confined t o the nim 
tfee as its host plant, the presence and active breeding of the insect in some 
other plants, some of which are of great economic importance, such as cotton, 
grape-vine, and mulberry, necessitates watchful observation of the activities 
of this pest on the part of agriculturists. One cannot exactly say or not 
say when this insect might or might not transfer its activities to some of these 
valuable cultivated crops, inaismuch as the pest is occasionally found to 
breed well on such alternate food plants. The necessity, therefore, becomes 
quite apparent of taking early measures to kee]) this insect in check not only 
as a specific jjest of the nim tree but as a x)robabl(i enemy in the future of such 
croxis as cotton, grape-vine, etc. Xor is it a difficult matter to control this 
pest, if measures are adopted in time. The following measures tried by the 
wunter in 1920-21 w'ere found not only quite ])racticable but equally effective 
and economical. 

The best time to tackle the pest is when the egg sacs are being deposited, 
W'hen the pest is clearly in evidence on t he trees. ^ Pluming of I he badly infested 
distal branches in the first place, and sx>raying the trees wnth a contact insect i¬ 
cide like Fish-oil resin soap at a strength of one pound of the soap in eight 


PLATE. XXIII. 



The ordinary Knapsack Spraying Machine. 



The Compressed Air Knapsack Spraying Machine. 
Both hands are used in directing the spray. 



^ A ten gallon Compressed Air Spraying Jlachine 
mounted on wheels. A bam too lance is fitted to the hose 
tu direct the spray to the higher V.'anches of the tree. 
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gallons of water are the best methods. Trees adjacent to badly infested ones 
inay also be given a wash although tlie pest may not be quite in evidence. 
One more spraying a fortnight afterwards, corrcs]jonding to the period when 
the young larvse swarm out, will be found sufficient to keep the pest out of the 
tree for some longtime. If this method is adopted in the case of all infested 
trees and sufficiently early, when the infection is confined to a fewq the pest 
can certainly be kept within bounds. A good knapsack or Barrel pressm-e 
sprayer with special lances for tlie liquid to reach the branches of trees wdll be 
found very effective and economical (Plate XXIII). The pruned branches, 
if they are to be made use of as fuel or otherwise, may .also be wetted with the 
spray solution to kill the pest in them ; but the best thing will be to bury or 
burn the folia.ge and branches containing the egg-masses. The ground around 
the infested tree may be swept of all foliage and the latter burnt. If bio¬ 
logical methods of control are attempted, it will be necessary to prune badly 
infested branches containing egg-sacs and scales which might have the natural 
enemies, especially the Coccinellid and the caterpillar, and these pruned 
branches kept in cages to breed out the natural enemies and allow them to 
continue to do their good wmrk. Experiments in that direction are being 
started and it will take some time before any definite results in that line can 
be announced. There is little doubt, liow'cver, that in spite of the enormous 
pow'ers of multiplication possessed by the insect and the perennial existence of 
its host plant in plenty, the appreciable reduction in numbers of the pest 
during some years must certainly be attributed to a very great extent to 
the beneficial action of the natural enemies. 

Other scale-insects found on the Nm . 

It may not be out of place, in concluding the account of Pitlvinaria maxima 
as a pest of the nim tree, to add a few words regarding two other Scale-insects 
which are occasionally found on this tree, either' in company with Pulvirturia 
or alone. One of them is likely to prove a major pest, while the other has not 
yet become so, though it is not without potentialities for the future. Next 
in importance to P. maxima, the Scale-in.sect that has been very commonly 
met wdth on nim in and around Coimbatore is a species of Mussel scale, 
Lepi(losa 2 )hes melice, a new species discovered by the writer' and described by 
Green^ 1^)- The hard elongate scales are found in millions covering 

the tender stem and twigs and almost completely hiding the vegetable bark. 

^ Ptisa Agri. Res. hist. Bull. 87. 

® Records o/ the Indian Museum, XVII, p. 446, 1919. 
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The presence of the pest is only found on close observation. In some cases 
young trees and tender branches of infested trees dry up due to the infestation. 
This insect is sometimes found in company with nim. Puhinaria. 



Fia. 14. Lepidosaphest inelice, Green. 

(1) Scales on Mtlia {nim) stem ; (2) Full grown female, inagniHcd ; 
(3) Male puparium, magnified ; (4) Winged male. 


Another scale noted is also a Diaspine species, Parlatoria cafnellicB, Comst., 
a species recorded for the first time from India by the writer.* It is not found 
in such numbers on the nim tree as either Pulvinaria, or Lepidosapkes noted 
above. P. camelUce was recently noted by the writer on Aegle marmelos also 
in Coimbatore. 


* ifepf. Gth Entl. Meeting, 1923, p. 342, 
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As pointed out at the beginning, the writer has, in this paper, only attempt¬ 
ed to describe at some detail the more important features in the life-history 
and habits of the Nim Scale ; and as such, the paper does not pretend to be 
in any way complete ; there is still considerable room for further detailed 
study for the elucidation of many minor points in the bionomics of the insect. 
It is believed that, as further studies are carried on in this line and more 
information gathered, it may be possible not only to add to our knowledge 
of the biological aspects of this insect, but such knowdedge might help us devise 
measures to check its ravages on our most important avenue tree the nim, 
and curb its occasional taste for some of the other cultivated crops such as 
cotton, mulberry and grape. 
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Place of Economic Zoologjr in a Scheme of 
Agricultural Education 

By T. V. Ramakrishna Ayyak, b.a.. f.z.s. 
t^adras gricultural Deparimeni. 

It has to be acceded that in a country which is anxious to utilise 
to the best advantage modern improvements in the methods of 
agriculture, a proper education of the rising generation in the different 
aspects of the science of agriculture is a desideratum and should talie 
precedence of all other preliminary activities, This education is 
essential not only to prepare the younger generation of the country to 
bring into practice the already accepted canons of scientific agricul¬ 
ture, but is also necessary to provide them with a sound foundation of 
up-to-date knowledge in that direction for further ‘investigations on 
their own initiative, It will be too early and premature to think of 
research or demonstration before we have the proper agents or media 
who are sufficiently well equipped with the necessary knowledge and 
training in the different aspects of agriculture ; for, experience must 
have often taught us how many a laudable attempt at improvements 
and research has failed for want of the properly trained individuals. 
Until lately these facts were not properly realised in India in spite of 
the country being a pre-eminently agricultural one ; and consequently 
agricultural education did not receive its legitimate share of attention 
It is a happy sign to find that nowadays the need for the wide disse¬ 
mination of agricultural knowledge is felt in responsible quarters and 
attempts are being made in the different provinces to inaugurate 
suitable schemes of agricultural instruction. 

The need for agricultural education having been accepted, the 
next consideration, naturally is with regard to the different vvays and 
means of imparting such an education which will produce the desired 
results appreciably for the material prosperity of the country. The 
writer believes this is not an inopportune time to consider this aspect 
of the subject and get clarified ideas which may help educationists in 
drafting the various curricula of courses in the agricultural subjects 
that may be introduced in the few existing and many future agricul¬ 
tural institutions. 

The subject of agriculture, made up as it is of some aspects of 
many of the other sciences such as Mathematics, Geology, Physics, 
Chemistry, Botany, Zoology, etc., the difficulty is often felt as to how 
much of each of these sciences should find a place in a scheme of 
agricultural education. While stress should certainly be laid on such 
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subjects which have a direct and more practical and advantageous 
bearing in the operations of the farmer, a certain amount of unbiassed 
discretion has always to be exercised by, man in authority in judging 
which and how much of these different subjects will be of real and 
greater practical value to the future farmer and as such demand 
better and greater attention. For, it is not uncommon to come across 
enthusiasts iu some subjects often proclaiming that their own subject 
is far more important than any other, forgetting the stale tale of the 
“belly and the members.” It is not at all the object of this paper to 
disciis.s the comparative merits of the different sciences in their 
relation to agriculture or to allot their proper places in any scheme of 
education (the author is evidently unlit for any such thing), but this 
is only a modest attempt to point out the relative importance of one 
of these subjects in which the writer has dabbled a little vix., Economic 
Zoology, and to suggest a suitable and practicable syllabus for incor¬ 
poration in a scheme of agricultural education. One important diffi¬ 
culty and disadvantage under which the agricultural Zoologist or 
Entomologist has to labour, unlike other scientists, is that he has to 
deal with active living things, their sudden and unexpected freaks and 
the ravages they cause all unawares! The Chemist or Botanist could 
solve his problem in his laboratories sufficiently early and there is no 
need for any hurry or sudden emergent action in such case, and once 
these problems are solved, there is little difficulty for the farmer on 
that score. On the other hand, the Entomologist’s problems arise all 
unexpectedly and they have to be solved not merely according to any 
cut and dried set of rules, bnt by the exercise of a good deal of 
proper discretion and quick-wittedness to act in sudden and unexpec¬ 
ted emergencies: and this undoubtedly requires a good deal of practical 
experience, training, and foundation on the subject. In fact our 
cultivators have nowadays to encounter more of pest problems than 
any other agricultural questions barring perhaps that of irrigation or 
proper rain fall; and in the opinion of the writer, there is a good deal 
more cry for help from the fungus fighter and the insect man than 
for the Botanist or a Chemist. What the writer wishes to state there¬ 
fore is, not that other sciences are in any way unimportant, but that 
the science of agricultural zoology deserves to have a little more atten¬ 
tion devoted to it than it gets at present in agricultural institutions. 

While it is realised that special courses have to be arranged to 
suit the needs of particular classes of students specialising in Ento¬ 
mology, the scheme herein submitted is intended for regular under¬ 
graduate students pursuing a three or four years’ course for the 
Bachelor’s Degree in Agriculture. 

As regards the status of this subject in Colleges and Universities 
in India, until recently it did not receive any recognition, though the 
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pure science of Zoology was having a place in the University curricula; 
but even this latter was of a very meagre nature in all the Universities 
except perhaps in Madras. University graduates in Zoology though 
they get a foundation in their subject and have been the httest avail¬ 
able to get an Entomological training, were not found quite 
suitable to handle Entomological problems soon after they come out 
of the University. The reason evidently is, that entomology as a 
special branch of Zoology has had no place in any of the University 
courses till recently, and Universities are only now beginning to realise 
that they should also afford facilities for the study of biological 
and other problems on subjects connected with the economic, indus¬ 
trial and material welfare of the people. And it is only now'adays 
that Governments and responsible public men have begun to feel that 
the subjects of Zoology, Botany, etc., possess much more than a 
purely academic importance. In the Saidapet Agricultural College 
the important of Entomology was to some extent recognised, but 
unfortunately, the actual attention paid to it was not only very 
meagre but even very faulty, so much so that the students had to 
unlearn a good deal of what was taught there as Entomology ! 

Since the starting of this college at Coimbatore in 1908, from 
which date the writer has been in charge of this subject, the syllabus 
and the time alloted for this subject passed through serveral changes 
due to the frequent modificatious in the whole scheme of Agricultural 
education in Madras: from 1901 —1922 to suit a three year Diploma 
course, a three year L, Ag., course, a two year Certificate course, 
and latterly the three year B. Sc., Degree course. It was only very 
recently that this subject^—Agricutural Zoology—was recognised 
by the University when the college was affiliated to the University 
and a University faculty in Agriculture was inaugurated. 

Portions: In the present three pears’ course for the B.Sc. Degree 
the subject is only taught during the first year. The following is 
the scheme of work wTich tho writer has been arranging for this 
course during the past 4 or 5 years to occuppy the time allotted by 
the authorities for this subject. During the first year the course in 
Agricultural Zoology, for which 2 hours in lectures and two in practical 
w'ork are allotted every week, includes (1) Lectures in Elementary 
Zoology as an intoduction to Entomology. I'hese deal with the 
fundamental features of the different animal groups from the lowest 
forms with special reference to groups having some economic value, 
and general facts regarding Evolution, Development, classification, 
and habits of the important forms in the various sub-divisions (2) 
Practical work includes microscopic observation and dissection of some 
of the important lower and higher types from Protozoa to Mammals, 
only to get a general idea of the organisation of these forms and not in 
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detail. This work in Elementary Zoology has to be finished either by 
the end of the first term or certainly by the second term. From the 
third term Elementary Entomology is taken up. This at present 
includes lectures on the different orders of insects and on the more 
important families of economic importance, and field observations on 
and collection of familiar insects during practical classes. This 
has to be finished by the end of the first year. During the second 
year, the whole course of Economic Entomology has to be gone 
through and the time allotted for this work is only one hour of lecture 
and two hours of practical work every week. The lectures on the 
important aspects of the subject have therefore to be carried on in a 
hurry for want of time, and what is more unfortunate is, that during 
the final year when the student studies crops in detail he has nothing 
to do with the subject of pests, and naturally forgets the same and 
very rarely thinks of it afterwards. In the opinion of the writer a 
course in Entomology is all the more important during the final year, 
when the student actually deals with the important aspects in the life 
history of different field crops. In the opinion of the writer the 
time alloted for this subject is unfortunately not siifficent compared 
with the practical importance and need for the same as pointed out 
above. The writer would suggest either of the two following alter¬ 
natives with regard to the treatment of this subject in an Agricultural 
course. 

(A) Spread out the subject for all the three years more or less as 
below, First year :—Elementary Zoology, portion which is now 
done in ly—2 terms. Second year .—General Entomology—Biology, 
classification, etc., the portion of Economic Entomology dealing with 
general principles of Economic Entomology and beneficial and useful 
insects (Portion which is now done in 2 terms) Third year:— 
Agricultural Entomology—study and methods of control of important 
crop pests—Entomological technique, collection, etc. The subject 
for the B. Sc. Degree—Agricultural or Economic Zoology (1 paper 
and 1 practical). Each student must be also asked to submit a thesis 
on some agricultural subject of his own choice, which should be 
made at the beginning of the final year. 

(B) The other alternative is to start the subject during the 
second year, finish the same as is done at present, but arrange the 
syllabus for exaininalion as in the Bombay University B. Ag. Degree 
examination, where, in addition to making the study of plant pests 
one of the compulsory subjects, there is another subject called the 
optional, according to which every student, besides attending a 
general course in all subjects, has to choose an optional, specialise in 
the same, and pass through an examination in the advanced portion 
of his choice subject. 



Though the Second alternative course does not deal with 
Agricultural Zoology as much as one would wish, yet the compulsory 
introduction of an optional suLiject for advanced study will offer 
opportunities for at least some of the students who are qualifying for 
a degree to specialise in the subject. Whichever alternative is 
perferred it is the opinion of the Writer that by the time a candidate 
qualifies himself for the Degree he must, not only gain a fairly good 
knowledge of all subjects, but should receive sufficient training and 
help to carry on advanced work in some special branch of agriculture. 
The absence of this latter is evidently the reason why among so many 
of the Diplomates and Graduates who have gone out of the College 
there are very few, so far as we know, who have taken to any special 
line of work on their own inclination and initiative; of cource 
circumstance have driven many of them to do agricultural, chemical, 
or botanical work, but that is*quite a different thing, and this latter 
contingency often puts'^quare men into round holes. This is certainly 
to be avoided. It is desirable that the graduate going out of this 
college should not only be a jack of all trades in Agriculture, but 
should try to be a master of at least one of them. 


Paper read at the M. A. S. U. Golden Jubilee Conference July 1926. 



RECENT ADDITIONS TO THE INDO-CEYLONESE COCCID FAUNA, 
WITH NOTES ON KNOWN AND NEW FORMS 

BY 

T. V, Ramakrishka Aivar 

In 1921 the writer prepared a check list of the Indo-Ceyloaese Coocidea then 
known and the same was puMfsbed in the R^>ort of the Proceedings of the 
Fowth Entomological Meeting at Pwsa the same year. Since then, a few 
additional papers' have appeared containing new records and further data 
on known forms. Of these the most imp>ortant is Green's fifth volume on 
Ceylon Coccidee. This extremely valuable addition to the literature on 
Ai^tic Coccida; from one of the foremost authorities on the group not only 
contains new records from Ceylon but includes a wealth of information on the 
whole family, especially with regard to the taxonomy and nom^clature of 
the various sub groups and species. With the idea of tuakiog the writer’s 
list of 1921 more complete and up^to^date for purposes of reference, this 
paper is prepared as a supplement to the same. All new f^rms recorded 
from the region since the publication of the list of 1921 and a few that 
were omitted from that list by oversight are included here with such notes 
on known forms which appeared to the vvriter to be worth recording. In 
addition, the more important chang^es in taxonomy and nomenclature, especial* 
ly those pointed out by Mr. Green, are also indicated. It is believed that 
the original list with this supplen>ent may be of some use to Indian workers 
on this group until such time when a complete annotated catalogue of the 
family with all up-to-date data can be prepared. 

aerm ,—Those forms with an asterisck in the following list are species which 
have been referred to m the previous list ; others are new records noted 
since then. All new forms with manuscript names were collected by the 
writer, and were ver>^ kindly 'dentified hy Mr. Green. This supplementary 
list was also perused Mr, Green and the necessary amendments made, 
and the writer hereby expresses bk thanks for the continued help he has been 
getting in thh manner. 

Sub- Fami ly.— Monophi.rbik<« . 

MonophUbm^ Burm. 

M. phyllatUhit Green, p. 169. A. M, N, H. xii, 1923. This new species was 
confused with M^^conirahens Wlfc. and w’as identified as such by Green in his 
recently published fifth part of Ceylon Coccidm. He has since found out the 
mistake and d^cribed it a.s f>hyllanthi in the above reference. Material of 
fihyllanthi has been collected by the writer from Malabar and Godavari on 
Cleistanthus and Croton * respectively. 

Icerya, Sign. 

/. fmrehasi^ MaskelL This pest which appears to be a recent introduction 
into C^lon was omitted in the 1921 list; not noted in India as yet; p. 221, 
N. Z. Trans., xi, 1878 and p. 436, Green, C. of C. V. 1922. Fonnd in Ceylon on 
Acacia, sp. Casuarina, Citrus, 


' 1. Green, ' Coccidse of Ceylon ’ Pt. v, 1922. Dulau & Co., London, 

2. Green * Supplementary notes on the Coocidaj of Ceylon '. Bmubay 

Natio'al History Journal, vol. xxviii. 1922, pp. 1007-1037. 

3. Ramakrishna Aiyar, ' A Further Contribution to our Knowledge of 

South Indian Coccidas/ Report of the Sth &it. Meeting, Pusa, 1923, 
pp. 339-344. 

4. Misra, 'A List of Coccidee in the Pusa Collection ’ Sth Bnt. Meeting, Pusa 

pp. 345-3S0, 1923. 

5. Green, On MonophlebusContrahens W, and a new sp p, 168. A. M. N H., 
xii. 1923. 

* Referred as d/. tantarindus in previous list. 
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I. iMgyptiaca, Ikm^SiS* ( 18 ^ 0 )= 1 . Taugalia, Green 0896) vide Greto, 
p. 439 of C. of C. V., 1922, 

/, spfNtellarum, West,* (1855)^1, Crocea, Green {lS9f9 vide Green, p. 
440. G, of C. V.» 1922. * ^ 

L seychellarum^ var ttardi Green, p. 441, C. of C. V., 1922 on Andropoeon 
nardus, Diyatalawa (Ceylon). 

L^ttchia festiva. Kief. Kieffer records this species on maniro-Bengal on 
p, 163. Marcellia. *ii, 1908. 

/. iacobsoni. Green, p. 316, Tijdschrift V., Ent. Iv. 1912 on Shorea 
Bangolore, (M, Hassan Coll,) 


Walkeriana, Sign. 

oyilla, Grt«n. p. 448, C. of C. V., 1922, on Eugenm sttbavents and 
Micheha mlagtrica, Hekgala, Cej-lon. 


Aspidoprocius, Newstead. 

WcdkeriatM cinerea,* Green (a) and W, euphorHte, Green.* la) are 
brought i^der the genus AsPidoProctits, Green, pp, 450 and 453, C. of 


Labioprocttis, Green. 

H^atkeriana pot A, Green. 1896, is brought by Green 
erected genus Labioproctus, p. 4S3, C. of. C. V., 1922. 


under this newly 


Nietnera, Green. 

N pundaluoya. Green 455 C. of C. V. 1922; on Litsea^ 
etc., difier^t places in Ceylon. 


on cinnamoinum, 


So b-Family,—M ARG ARODiN^e 

Kuwania Ckll. 

Monophlebus zeflanicm. Green* (1896) is brought under the above renns 
Green, p. 425 C. of C. V,, 1922. ® ' 

The Species is thought to be nearer the Margarodinai. 


Sub-Fainily—TACHARD1N;E 


Chamberlin has recently revised the taxonomy of this group. He erects it 
into a family called Lacciferidae. According to him the Indo-<>vlonese snedes 
are arranged as under, vide Bulletin. Ent. Res. xvi. 1925. ^ 


, Laccifer, OkvKi 

L. euotzzuz. Green 
L, fid. Green 
L, laua, ^nr 

L. edracAiata, Chamberlin. OnBangalore. above reference. 


1 " 


340, Ramakrishca Aiyar. 
1921. 


Check list of Coccidm, 


Metacardia, Chamberlin 

M. eonchiferala. Green, p. 407, Coccida of Ceylon^ vol v 1922 
Miniosa, Aiuma, crottm—Kandy, Jaffna Matale, Ceylon. ’ 


On 


Tachardina, Chamberlin 
T. decorella, Maskell > ^ 

T thees. Green fP* Kamakrishna Ayj'ar^s hst of 1921, 

T, lobata. Green, p. 414, C. of C.V., 1922 and p. 340 of Kamakrishna Ayvar’s 
list of 1^1. On FtacouHia and Fistggea in Ceylon and on Thespesea and 
Fongamia in S. India. See also p. 208. Bull, Ent. Res. xiv. 1923. 

T. /erwe/a, Chamberlin. Induded as doubtful spedes are Mahdihassan’^s 
st/vestrii, pagotiensU, sittdica mysorenis, cennmunis, and chinensis. 

T. minuta, Mor. does not €>ccur in India. 


^ u b-Fami ly—Eftiococcns 
Eriococcinee 

The genus Kermes Boit is brought under the above sub-familv 
p 345. C. of C.V.. 1922, n-iamiiy 


by Gre&c 
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Erwcouus, Targ. 

P* 1022* On uaknown tree, Ntiwara Eliya* 

E batnbusa, Gi^a, p. 3S0, C. of C.V., 1922. On bamboo, Udagama. 

E transversm. Green o,^1, C. of C.V., 1922. On ArundiT^, Maskeliya. 

Green, p. 351, C. erf C.V., 1922. On Grass. Pondalcoya. 

E, Green, p. 352. C of C.V., 1922. On Rhcdomytlus, Nnwara 

£, oAeckia, Green, p. 353,C. of C.V., 1922. On osbecMa, Namunaknli. 

PseudoptUtdmria, Atk. 

sikHmtmu, Atk. 

iQ^ brought under Erweaxitut, Green, p. 345, C. of C.V., 

Sub* Family—AsTEROLECAiaiKas 
Asierloiecanium, Targ. 

A, minuiuift, Green {Ms,} On bamboo, Bhony, Malabar. 

A, gu/iff. Green, p, 1035, B.J., xxviii. 1922. On Calopkyllunt walkcvi 
PattJpola, Ceylon. 

A* loyAttfhi, Green, p, 1036. Oo. do. On Lorantbus. Hakgala 
Ceylon. ' * ' 

A, pseudomiliaris. Green, p. 1036, BJ.. xxviii. 1922. On Bamboo Pera* 
deniya, Ceylon. 

A. litteare. Green, is renamed A, lanceolaimn by Green p. 461, C. of C V 
1922 as the lormer name apf^ars to be preoccupied. * 


Polea, Green 

This new genus is erected for Green's FoUinia cevlonica* (190£n n 461 C 
of C.V., 1922. ’ 

Cerococcus, Comst. 


Eriocouus paradoxa, Msk.. var inMca Green — Cerococcus indicus. Green 
these two are inserted s^»artety in the previous list by mistake. * 


Anmualococcus, Green. 

A hirsutus. Green: {Ms,) On a wttd tree. Sengleteri, Tinnevelly. 

A, cretnaUosastp, Green. This is given in the Pusa list » as from Coim¬ 
batore. This identiOcatKHi appears doubtful as our j^ecies Is not crermsstoeastri 
but indicus Green. {Ms,) - 


Svh'Fs^mUy—Daciylopisua' 

Halimococcus, CkU, 

H, berasst Green, p, 360. C. of C. V., 1922. On palmyra fronds. 
Peradeniya, 

Ccococcus, Green. 

<7. radicum. Green, p. 262. vbl. 38.1902 also p. 361, C. of C. V„ 

1922, on grass roots. Pundaluoya. 


PseudautoHina, Green. 

P, bambusa. Green, p. 363, C. of C, V., 1922, On bamboo. Nuwata Eliya. 


PedroHta, Green 


P, strobil<if$this. Green, p, 364. C. of C* V., 1922. On Strobilanthus. bluwara 
Eliya. 

Erioides, Green. 


E, cutteiforuiis. Green, p, 365, C. of C. V,, 1922. On Ettgeniit oBgoutba asid 
Calopbylium, Muiwara Eliya. 

E, rhnula. Green, 366, do, do, Phyllonthus bark and 

Eugnytnus sp.; Nuwara Eliya 


* p. 346. Kpt. of S Ent. Meeting, Puss, 1923. 
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TylococcuSf Newste^d* 

r. formimrii. Green, p. 368, C. oi C. V., 1922 From nests of Cremast<h 
gasier on Grewta, Maha Illuppalama, Ceylon, 

Green, p. 369, C. of C. V,, 1922, on unknown plants with the 
ant CEcopkylta, Maha Itluf^alaixia, Ceylon. 

Bc^ the above species are now reterred to the genus Fatinococcus 
ot Morrisoo]. 

Fseudococcus, West. 

P. fcattdyemis. Green, p. 373, C, of C. V., 192?. On grass. Kandy 

Newst, p. 373. Do. do. do. Pand^uoya. 

P, pulverartut^ sub sp. bambusts^ Green, p. 374, C. of C, V., 1922. On bamboo. 

Pt ciiAculuSf Green, p. 377, C. of C. V,, 1922. On leaves of Cities. 

P, fnonttcola^ Green, p. 378. Do. do. On elephant grass, ^ 

Green, (^s.) and/I. Green, on Casuarina, potato, etc. 

var coryinbaius. Green, vMe p. 379, C. of 

P croUmis, Gr^,' = P. lilaetmis, Ckll, Green, p. 380, C. of C. V.. 1922 

P* Ent,, 1900, and Green, p. 384, C. of C, V., 

1922. On Paistflo^t(t and Tomato. Pundaluoya. 

P. ctmst^H p. 52. of Cal. Ac, Sc., iii, 1902. Green, p. 386. 

C* of Cp 1922, on Z^oranikux^ Pundaluoya* 

*"■ *** ^ Debregeasi^, 

P* deior^tiens^ Green {Afs*) On bamboo, shoots, Walayar, Malabar. 

Perista, Fulla'way. 

Pseudo^cm virgatus^ ,$'*^*** brought under this new genus by Fullawav 
p.3H,Proc. Haw. Ent. Soc., v. s us uy runaway, 

Phenacoccus^ CkD. 

P, Robk^, p. 145, Phihp, Jour. Sc. xii, 1918 and- p. 394. Green, 

C. of C. V., 1922, on Ftcus^ Per^eniya, 

P. Airjwfas, GreCT. Has been recently noted in S. India on Ficus sb and in 
shoots of teak ; rather badly on the latter—Walayar. 

P, baliardi, Newst.™/*. fnangiteraCt Green. 

AnioHtna, Sign. 

A, Green, p. 396, C. of C. V., 1922, On Cypents. Colombo 

* * Green, p. 397, C. of‘c. V., 

SeenColfr Pwademya, also found in S. India. Nil^rfe. (E. e! 

LacfiHOdiuSt Msk. 

Thu qucusB to com, ooder LacimdiM,. Hemp, occ^toTto 


s Mws., vol. 60, 1922. 

T' ^ * 1 to our knowledge of S. Indian CoccMm bv 
Ayyar, published as Bull No. 87 of the PusaAgrl. 

'T contribction to knowledge of S. Indian Coccids bv 
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Xenococcus, Silvejitri. 

X, annandalei, Silvestri, p, 311, Rec. Ind. Mus., xxvi, 1®'?4; in ijest of ant 
{Acrofiyga acutiveNiris) in roots of Ficui, sp., Madras. 

JS It b'Family—L ecamiik A 
AcUrda, Sign. 

A, faPottica, Newst. This has recently been noted on sugarcane In Salem* 
S. India. 

A, uehaetni. Green, {Ms.\ On ischiettmm hirsutunt, Sengleterl, S. India. 

CribrvUcomum, Green. 

C. fortnkarmm. Green, p. 639, A- M. N, H., viii, 1921. On Stey^usp^num 
branches with ant. Cremastogasier sp. Ceylon. 

C. radicieola. Green, p. 642, A.M.N.H., viii, 1921. On roots of A£iicia 
auri^ulifomtiSt ^imbatore. The fo^ plant given as Cassiu was the 
writer's mistake. 

Leeanium, Bum. 

L, mangifem. Green.* On mango, Coimbatore. The first record for Conti¬ 
nental In^a. 

£, tierttcmtum. Green,* Cto mango, Tinnevelly. First record for Continental 
India. 

£. desolatum. Green, p. 1020, BJ., xxviii, 1922, On Fieus gUtbosn. Pera- 
deniya. 

Zr. (uHIortm, Green, do. do. On tmknown plant. Amha- 

langoda. 

L, Uluppalams, Green, p. 1021, B.J., XKviii, 1922 On nnknown plant. 
Mahaiillupalama. 

£. ixora. Green, p. 1022, do. do. On ixcra. €k>cetna. 

Henaratgoda. 

£. laHoperculatum, Green, p. 1022, do. do. On a wild shrub. 

Peradeniya. Recently noted by the writer on mango in Coimbatore, 
S. India. 

L. limbatum. Green, p, 10^, BJ., xxviii, 1922. On Ixora coccima, Baticaloa, 
Ceylcm. 

£. $nancum. Green, p 1023. On Calophylluitt. Baduila, Ceylon. 

var Green, p. 1024, B.J., xxviii 1922, On pi peris, sp, 

BaduUa, Ceylon, 

L, iesseiaiutft Par obsoleiutH, Green, p. 1024. On Myrius, Matale 

£. Ussalainm,* noted on palm in hot house. Nilglris. 

L, trifas^Mimn, Green, p. 1024, BJ., xxviii, 1922. On HemicycUa. Bati- 
caJoa. 

L. tripariiiuut. Green, p. 1025 do do. On Calopkyllum Badul- 

la. 

L. ramaJirishHee, Green, (Ms.) noted on pear. Kulu, N. India, tfide Pusa 
list. 

L, taarsupiaU, Green,* noted pretty bad on Ficus tudicus, Kollegal. S. 
India. 

L, imbricans and MemitecantHm uubriauts,* Green, twe same and not differ* 
eat as would appear from Pusa list. 

Lecan oPsis, Targ. 

ir, ceytonica. Green, p. 1026, BJ., xxviii, 1922. Pailipola. Ceylon. 

Exaeretopus, Newst 

E. laHmsus, Green, p 1027, BJ., xxviii. 1922. On PsycJtoiria bhulcata, 
Baduila. 

Cerwtemtt, Msk. 

C, frycri. Green, p. 1028, BJ., xxviii, 1922. On unknown plant, Maha lilup* 
palama. 

C iceryoides. Green, p. 1029, do do. do. Puttalam. 
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CUnochUottt Msk, 

C, cinnaftwmi. Green, p. 1030. B.J., zxviii, 19?2. On Cinnamotnum. Colombo. 
C. fryerit Green, p, 1031, do. do. On unknown tree, Vavoniya, 
Ceylon 

C. olrvacemnt Green, p. 1032, do. do. On Pterospermum sufteri- 
folium. Matale, Ceylon. 


Cardiococcusy Ckll, 

ingUsia bivatatay Green and /. castUloa, Green, are brougbt under this genus, 
vide Green, p 1034, B J., zxviii, 1922 ; the former was recently found badly 
infesting Pongmnia glabra shoots in Coimbatore, S. India. 

Lecamodiaspis, Targ. 

L. mimusopi^y <iTeen, p. 1034, B.J., xxviii, 1922. On bark of Minmsops 
hexan^a. Hambantota, Ceylon 

Pulvinaria, Targ. 

polygonatOy Ckll. Pusa list, p, 347, Kept, 5th Ent, Meetg. On mang Pusa, 
celltilosa. Green, do. do. do. do. 

maxiiHay Green, a memoir on—Ramaktishna Aiyar: Pusa. Ent. Mem. 
1925 ; Vol. viii (12) pp, 127-155. 

Takahashitty Ckll. 

T. japonica, Ckll. Pusa list, p. 347, Rept. Sth Ent. Meetg. On Mulberry. 
Bhimtal, N. India. 

Neolecamufft, Parr. 

N, irustuliforme. Green, This is referred to the genus Ptaiysaisseiia by 
Cockerell, tnde p. 461, Green, C. of C. V. 1922. 

Sub-Family—Diaspuiae 
Cfdonaspis, Sign. 

C. gynandropsidis. Green, p. 1017, B.J., xxviii, 1922. On Gynandropsis. 
Peradeniya. 

C. acuminata var alncolor Green, p. 1017, B.J,, xxviii, 1922. Ovmrissa. 
Maha lllw^ialama. 

C, HneariSy Green, p. 1018, BJ., xx\'iii, 1922. On bamboo leaves, Ftera- 
deniya. 

C. ienera. Green, p. 1019, do. do. On unknown sbrnb. Maha- 
luppalatna. 

C. pusa. Green, (A/r.) Pusa list. p. 348, Rept. of theStb Ent. Meetg. On orange 
leaves, Pusa 

C,centrip^alis,{Ms.)Gt&,eat do. do. do. On apple 

leaves. Ka.shmir. 

C spp. megatoba. Green, and Hedyotidis, Green, are recorded from N, India 
fPusa llsi) from Pusa and Kangra re^ctively. 

r, iongissima. Green {Ms,) recently noted on bamboo. Dhony, Malabar. 

C, elcmgata. Green,* recently recorded on bamboo. Dhony, Malabar; first 
record for India. 

C. herba. Green.* On grass. (Coonoor, S, India.) Do, 

record for India. 

Hetnichionaspis, C)d\,=Pinfmspis, Ckll (an earlier natne). 

P. buxt, Bouche. In Pusa list on Hraccema leaves. Bombay. 

P. ramakrhhnae. Green. {Ms.) on Eugenia CalopJ^lltfolia. Coftnoor 
S. India, 

P, baufrinia. Green {Ms,) On Bauhinia racctnosa Papanasara, Tinnevelly. 

Neoleucaspis, Nov. gen. Green (Afs.) 

N. Parallela, Green. (Ms.) recently found by the writer on bamboo* Dhony. 
Malabar. 
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Diaspis, Costa. 

D, barbatus, Greers, {Ms.\ od iscfuzmtitn MrstUum. Sengleteri, Ticnevelly. 
D. boisduvali. Sign, p. 342. Add. Soc. Ent. Fr., ix, 18^. Green, p. 464, C. 
of C. V., 1922, on Orchid. Maskeliya noted in S. India also on Orchid. 
Ootacamund, 

D. antiguormu. Green, p. 1011, B. J., xxviii, 19Z2, on Euphorbia antiqaormn 
with Parlatoria utangifem'. Green. Elephant Pass, Ceylon. 

D. bcmibuscp. Green, p. 1012, B. J., xxviii, ife. On bambo, Yatiantota, 
Ceylon. 

D. hetKratgoda, Green, p. 1012 do. On unknown tree. Heneratgoda. 

D. orientalis. Green, p. 1013 do. On Sapindus. Sigiriana. Ceylon ; 

recently noted by the writer on Nemigyroso. Tinnevelly, S. India. 

D. phaenicis. Green, p. 1014, B.J., xxvdli, 1922. On Pfmnix sevtaaica. 
Mahail I uf^al tna, 

D. udhtriya. Green, p. 1014 do. On Dichopsis, Bogawantalawa. 

D. grandilobis. Green, p. 1015 do. On Diospvros. Pemdeniya. 

D. atuygdafi, Tr>'on,=2). pentagma, Targ. (Prior name) t'rrfe p, 460, Green, 
C. of C. V., 1922. Noted on che^ stem, Assam vide, Fusa list. 

E. eatyptroides, Costa and E. echiftocacli. Bouche are synon 5 rtns, though 
they are put down as separate in the Pusa list, and Bouche’s name has the 
priority'. 

Fiorinia, Targ. 

F. feuestraia. Green (d/j.) On Elceocar^ts. Nilglris. 

F. kandyensis. Green, p. 1016, B. J., xxviii, 1922. On nnktiown shrub, Kandy. 

F. secrHa, Green. Leonard! brings this under his new genus Adiscolwrinia, 

vide p. 52 Genera of Etasptna Fiorinue, 1906. 

Aspidiotus, Bouche. 

A. ambalangoda. Green, p. 1007. B. J.. xx\'iii. 1922, On unknown plant. 
Ambalangoda, Ceylon. 

A. mlophylli. Green, p, 1008, do. On Calophyllum, Badulla. 

A, calophylli. Green, var. symptoeos. Green, (Pis.) Symplocos leaves 
Nilgiris. 

A. tHpimiatus, Green (Pfs.j On Cailiste>fto*t leaves. Coonoor. 

A. longispinus. Green.* Recently noted on Bauhinia racenwsa Tinnevelly, 
S, India. 

A. pinnulifera, Msk. Var diversicolor. Green. On Orchid CV#«5tVi«Jtw, Nil¬ 
giris. 

A. pernieiosns, Comst., p. 304, U. S. Agrl Report, 1880. On pear, Punjab, 
vide Pusa list. 

Aottidia, Targ. 

At. colunmifera. Green, p. 1008, B. J., xxviii, 1922 On TurPina leaves 
Hakgala. 

A. fuesochUinosa, Green, p. 1009 do, do. On Cantkmm won* 

tannm Hakgala 

A. ifdmmopis. Green, p. 1009 do. do. On Plinmsops hex- 

andra. Trincomalai. 

Gymnaspis, New.stead. 

G. diospyros, Grtm [Ms.) Cki Dispyros embryoptej'is. Mundanthorai. S. India. 

G. prodticia. Green {Ms.} do. do. do. S. India. 

G. affinis. Green {Ms.) On Fiens bengalensis, Sivalapperi, B. India. 

G. mangifere. Green (Pfs.) On mango leaves do. do. 

Aonidia buUtda, Green,* is Gymnaspis Green, vide Green, p. 460, C. 

of C. V., 1922. 

I^pidosapfies, Schtmer. 

L. albizziee. Green {Ms.) On stem of Albizzia tebbeck. Coimbatore. 

L. leucooploue. Green {Ms ) On stem of Accaia teueophlcea, Coimbatore, 

L. punetatissima. Green {MsP On Albizzia tebbeck. Coimbatore. 

L. punicce. Green (A/>.) On Pomegranate. Coimbatore. 

L* dUaiUobis, Green, p. 1010, B. J., xxviii, 19^. On unknown shrub. 
Sigiriya, Ceylon, 
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Psendoparlatoria, Cockerell. 

F. pttsilla^ Green, p. 1010, B. J., xxviii, 1922, On cacao. Peradetuya, 

Pariatoria, Targ, 

P, camellia, Comst. Recently recorded-frotn South and N. India on Melia 
and AegU, respectively. 

P. crisiifera. Green {Ms.) On Citrus leaves. Maddnr, Mysore. 

P. limoniigf Green {Ms.) On Ltmonia alaia. Tinnevelly, 

P. Rth,, p. 266, Bull. Ent. Res., v., 1914. On Mesial ferrea. Pemdeniya. 

P.. seylanica^ Rth., p, 113, Boru. Jottm., xxiv, 1915. On bamboo, Peradeniya, 

F, xeylanica, Rth., p. 114 do, do On Cmfiamomutn Pera* 

deniya. 

For tnis latter species a new name P. rutfierfordi is proposed by Green, as 
Rutherford has given .same name to two species, vide-^. 1020, B, J, xxviii, 
1922. 

P. cinnamoim, Rth., p. 114, B. J., xxlv, 1915. On Cimmmmtuftu Peradeniya. 

P. blanckardit, Targ., vide Pusa list. On date. Lyallpui. 

P. Proteus var crotoms, Dongl., vide Pusa list. On croton. Pusa. 

P. cingala var tminttnakuli^ Green, p. 1019. B. J.. xxviii, 1922. On unknown 
plant Badulla, 


29 
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THE PARASITIC HYMENOPTERA OF ECONOMIC IMPORTANCE 
NOTED FROM SOUTH INDIA. 

By T. V. Ramakeishna Ayyar, 

Madras Agricultural Department. 

Two previous lists of Parasitic Hymenoptera of economic importance have been 
prepared and published by the writer—one in 1919 and another in 1921; these included 
some of the more important of the economic forms then noted. During the last two 
or three years further work in this line was continued and additional data have been 
collected. In this paper an attempt is made to bring together in one incorporated 
list all the forms hitherto recorded from South India, at the same time revising the 
previous lists wherever necessary and adding recently collected data or data omitted 
from the two previous lists. It is believed that this revised list, with the available 
bionomical and synonymical notes, may be of some use for purposes of reference to 
those interested in this line of work. The writer takes this opportunity of expressing 
his thanks to the authorities of the Imperial Bureau of Entomology, London, and of 
the United States National Museum, Washington, for the help received from them in 
identifying some of the forms submitted to them, and confirming or correcting some 
of the identifications made at Coimbatore. 

Family Braconidae. 

Aphrastobracon flavipennis, Ashm.'" This is the insect referred to in the hst of 
1921 as Megalommum sp. Owing to the very close relationship between these two 
genera it was at first identified as Megalommum. Ashmead first described this interest¬ 
ing insect from specimens reared on the lac insect in Ceylon in 1895. This species 
has been bred in South India in some numbers from two or three kinds of Coccidae, 
namely, Tachardia lacca, Kerr, Pulvinariamaxima, Gr., scad Anomalococcusindicus, Gr. 
It has, however, been found to be parasitic on the Noctuid caterpillar, Eublemma 
scitula, Rmbr., which is a predator on the scale-insects noted above. It has also been 
bred from lac material in Mysore. 

Glyptomorpha [Iphiaulax) smeenus. Cam. Parasitic on Buprestid larvae 
(Sphenoptera spp.) boring into ground-nut, cotton, and pulses. Coimbatore, BeUary, 
etc. 

Glyptomorpha {Bracon) deesae. Cam. Parasitic on stem-boring Pyralids on 
cholam, ragi, etc. Coimbatore. A fairly common and large species. 

Glyptomorpha {Bracon) nicevillei, Bing. A parasite on stem-boring caterpillars 
in S. India. Noted in cane and paddy fields in North Circars, S. Kanara, etc. ; not 
so common in Coimbatore as G. deesae. A very similar insect, Stenohracon sp., is 
recorded as a parasite of the paddy stem-borer {Schoenobius) in Formosa, and probably 
G. deesae and nicevillei belong to that genus. 

Iphiaulax spiloeephalus, Cam. This and allied species of Iphiaulax are commonly 
found in cholam fields, and they are probably parasitic on the stem-borers. Merinotus, 
recorded in the 1921 list, is a subgenus of Iphiaulax, according to Szepligeti. 

Ipobracon sp. Parasitic on the common Indian fruit-fly, Dacus {Chaetodacus) 
cucurbitae, on gourds. Coimbatore. 

Philomacroploea basimacula. Cam. Parasitic on Danaine caterpillars on such 
garden plants as Calotropis, Nerium, etc. It is probably a Chelonogastra, Ashm. 

Bathyaulax sp. Parasitic on a fruit-fly, Bactrocera sp., on Alangium fruits. 
Anantapur District. 


Cp. Bull. Ent. Res. xvil, 1926, pp. 91-98. 
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Campyloneurus ceylonicus. Cam. Parasitic on the grub of the Sesbania shoot 
weevil (Alcides bubo). Coimbatore. This insect was originally described by 
Cameron in the genus Bracon. 

Microbracon lefroyi, Dudg. & Gough. Parasitic on the cotton bollworms, Earias 
and Platyedra, throughout India. Several colour variations have been observed in 
specimens reared from these and other hosts, and perhaps more than one species are 
concerned. The other hosts so far noted in S. India Adi sura atkinsoni, Phthorimaea 
blapsigona and Crocidolomia binotalis. 

Microbracon sp. Parasitic on the brinjal stem-borer [Euzophera) and the cholam 
stem-borer (Chilo) in Coimbatore ; appears to be close to Amyosoma {Microbracon) 
chelonis, Vier., on Chilo simplex in Formosa. Fairly common in Coimbatore. 

Various species of Microbracon have also been noted on the Zizyphus fruit-borer 
caterpillar {Meridarchis scyrodes), and on the kolinji pod gall Gelechiid {Dactylethra 
Candida). 

Zombrus sp. Parasitic on Cerambycid larvae boring in different plants ; noted 
in Malabar, N. Circars, etc. Turner has described a species of this genus {Trichio- 
bracon striolatus) from Dehra Dun. Trichiobracon, Acanthobracon, Trichodoryctes and 
Neotrimorus are all synonyms of Zombrus, according to Viereck. 

Clinocentrussj). Parasitic on the paddy skipper, Parnara mathias. Coimbatore. 

Heterogamus percurrens, Lyle. Parasitic on Perigaea capensis infesting safflower 
plants. Coimbatore. 

Aleiodes sp. Parasitic on the Limacodid larva, Contheyla rotunda, on coconut 
palm. Malabar. 

Troporhogas maculipennis. Cam. (?).* Parasitic on the caterpillar of the hawk- 
moth, Daphnis nerii. Coimbatore. 

Chelonus or Chelonella spp. Species of this easily recognisable genus have been 
noted on the tobacco stem-borer (Phthorimaea heliopa), the paddy swarming caterpillar 
(Spodoptera mauritia), the groundnut leaf-miner (Stomopteryx nerteria), the pink 
bollworm (Platyedra gossypiella) of cotton, the tobacco caterpillar (Prodenia litura), 
and on a species of Plusia. 

Phanerotoma sp. Parasitic on the brinjal stem-borer (Euzophera perticella). 
Coimbatore. 

Phanerotoma sp. Parasitic on Etiella zinckenella, the caterpillars of which infest 
the sann hemp plant. Coimbatore. 

Phanerotoma sp. Parasitic on bag-worms (Psychidae) on different plants. 
Coimbatore. 

Apanteles prodeniae, Vier., is parasitic on Prodenia litura. 

Apanteles taragamae, Vier., parasitises Taragama dorsalis. 

Apanteles (Protapanteles) colemani, Vier., parasitises Orgyia postica. 

Apanteles (Protapanteles) creatonoti, Vier., on Creatonotus albistriga. 

Apanteles (Protapanteles) papilionis, Vier., on Papilio demoleus. 

Apanteles (Protapanteles) stauropi, Vier., on Stauropus alternus. 

Apanteles phycodis, Vier., on Phycodes radiata. 

Apantelesplusiae, Vier., on Plusiapeponis. 

The above are the commoner species of this genus so far noted from South India ; 
they were all first recorded from Mysore. 


Report of 5th Ent. Meeting, Pusa, 1623, p. 264, Plate xxi. 
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In addition to the above definitely determined species from Mysore, species of 
Apanteles have been reared in South India from larvae of Natada nararia, Euproctis 
scintillans and fraterna, Psalis securis, Perigaea capensis, Exelastes atomosa, Platyedra 
gossypiella, Plusia peponis, Nephantis serinopa, Stauropus alternus, Amsacta spp. 
Parasa lepiia, Parnara sp., etc. 

Apanteles [Stenopleum) sp. Parasitic on borers in sugar-cane, cholam and maize. 
Godavari and Coimbatore. 

MicropUtis eusirus, Lyle. A specific and effective parasite on the castor semilooper, 
Achaea janata, all over South India. {Cp. Jl. Bombay N.H.S. xxviii, 1921, pp. 
298-300.) 

MicropUtis sp. Parasitic on the caterpillar of a hawk moth, Macroglossum sp. 
Coimbatore. Evidently an undescribed species. 

Euagathis cryptophlehiae, Vier. Parasitic on a Eucosmid caterpillar {Argyroploce 
ilUpida ?). Mysore. 

Disophrys sp. Parasitic on a Hypsid moth, Hypsa ficus, on Ficus indicus. 
Coimbatore. 

Disophrys sp. Parasitic on a Lymantriid moth, Euproctis fraterna, on rose leaves. 
Madras. 

Microdus sp. Parasitic on the brinjal leaf-roller Noctuid {EuUemma olivacea). 

Cardiochiles sp. Parasitic on the paddy leaf-roller (Cnaphalocrocis medinalis). 
Ganjam. 

Tropobracon luteus Cam. (?). Noted as parasitic on the paddy stemborer 
(Schoenobius). Specimens have lieen collected from South Kanara, the N. Circars 
and the Ceded Districts. This species appears to be very closely allied both to 
Habrobracon, Ashm., and to Shirakia, Vier.—the latter described as parasitic on 
Schoenobius in Formosa. My examples appear to be somewhat different from 
Cameron’s type. 

Austroopius sp. On the fruit-fly, Dacus longistylus, attacking the seed capsules 
of Calotropis, in South India. 

Opius fletcheri, Silv. Parasitic on fly maggots infesting various fruits such as 
watermelons, Zizyphus, mango, guava, and Cucurbitaceae; commonly found on Dacus 
(Chaetodacus) cucurbitae throughout India. 

Opius [Diachasmitnorpha) comperii, Vier. On fruit-fly maggots. 

Opius incisi, Silv. On Dacus {Chaetodacus) incisus infesting fruits of the tree, 
Caryea arborea. Coorg. 

Opius (Biosteres) persulcatus, Silv. On Dacus {Chaetodacus) incisus. Coorg. 
Opius {Biosteres) compensans, Silv. On D. {Chaetodacus) incisus. Coorg. 

Opius {Biosteres) carpomyiae, Silv. On a fly boring into Zizyphus fruits. 
Coimbatore. 

Meteorus arctiicida, Vier. Parasitic on Arctiid larvae. Mysore. 

Meteorussp. Parasitic on on paddy. South Arcot. Evidently 

a new species. 

Aphidius colemani, Vier. Parasitic on tobacco aphis. Bangalore. 

Spathius sp. Parasitic on the shot-hole borer {Dinoderus) in bamboo frame-work. 
Coimbatore. 

Asobara orientalis, Vier. Parasitic on fruit-flies. 
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Family Ichneumonidae. 

Xanthopimpla itnmaculala, Mori. Parasitic on the paddy skipper, Parnara mathias. 
Palur (S. Arcot), Madras, and Coimbatore. 

Xanthopimpla pedator, F. On various caterpillars in Koilpatti, S. India, and on 
Chilo in Coimbatore. 

Xanthopimpla nursei. Cam. On Chilo simplex and allied caterpillars. All over 
South India. 

Xanthopimpla sp. On the paddy Noctuid, Cirphis albistigma. Palur, S. Arcot. 

Xanthopimpla punctata, F. On borer larvae. Saidapet and Samalkota. 

Bassus clotho, Mori. Recorded as bred from Plutella larvae, but evidently this 
is a mistake, as these insects parasitise Syrphid larvae. Surat and Coimbatore. 

Paniscus ocellaris, Th. On caterpillars of Achaea janata on castor. Coimbatore. 

Henicospilus merdarius, Gr. On caterpillars of Euproctis scintillans and E. 
fraterna. Saidapet and Coimbatore. 

Heniscospilus horsfieldi, Cam. On hairy caterpillars. S. India. 

Heniscospilus sp. On the castor caterpillar, Achaea janata. Coimbatore. 

Hymenohosmena sp. Parasitic on the brinjal leaf-folder {Eublemma olivacea) and 
the gingelly leaf caterpillar [Antigastra catalaunalis). Coimbatore. 

Dioctes argenteopilosa, Cam. On the tobacco caterpillar, Prodenia litura. 
Coimbatore. It has also been recorded on Laphygma exigua in the Central Provinces. 

Pristomerus testaceus, Mori. On the brinjal stem-borer, Euzophera perticella; 
has also been recorded on the brinjal fruit-borer, Leucinodes orbonalis. Attur, 
Chingleput. 

Pristomerus euzopherae, Vier. On Euzophera perticella. Bangalore. 

Pristomerus sp. On the Cossid, Azygophleps scalaris. Coimbatore. {Cp. Proc. 
4th Ent. Meeting, Pusa.) 

Ischnojoppa luteolator, F. Very common in Coimbatore and other places in 
S. India. It has been recorded as apparently a parasite of the paddy stem-borer, 
Schoenobius, all over India. 

Microtoridea lissonota, Vier. On the cotton leaf-roller, Sylepta derogata. Mysore. 

Zamesochorus orientalis, Vier. On Achaea janata. Mysore. 

Mesochorus plusiephilus, Vier. A hyperparasite of Apanteles plusiae on Plusia 
peponis. Bangalore. 

Family Evaniidae. 

Evania antennalis, Westw. The common shining black species parasitizing 
egg-capsules of cockroaches. South India. 

Superfamily Serphoidea. 

Telenomus colemani, Crawf. Parasitic on eggs of a Pentatomid bug, Dolycoris 
indicus. Mysore. 

Telenomus latisulcus, Crawf. From eggs of a Pentatomid, Coptosoma cribraria, 
Coimbatore ; also bred from brood-cells of a carpenter bee ( Xylocopa) in Mysore. 

Hadronotus fulviventris, Crawf. From eggs of Clavigralla. Coimbatore. 

Ceraphron sp. On Plusia agramma. Coimbatore. 

Polygnotus sp. On the paddy gall-fly, Pachydiplosis oryzae. Tanjore. 

Xestonotideafoersteri,Gah. From galls on grass, evidently on gaU flies. Coimbatore. 

Scelio spp. From eggs of grasshoppers on paddy, Hieroglyphus banian and Oxya 
velox. Coimbatore. 
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Superfamily Chalcidoidea. 

Ckalcis argmtijrons, Ashm. On a Lasiocampid caterpillar. Coimbatore. 

Stomaioceras ayyari, Gah. On a Limacodid, Parasa lepida. Coimbatore. 

Stomatoceras sulcatiscutellum, Gir. On the palm caterpillar, Nephantis serinopa, 
South India. 

Goniogaster varicornis, May. From fruits of Ficus. Coimbatore. 

Walterella temeraria, Westw. From fruits of Ficus indicus. Madras. 

Podagrion sp. From egg-capsules of Mantis sp. Coimbatore. 

Eurytoma parasae, Gah. On Parasa lepida and Thosea sp. Coimbatore. 

Eurytoma denticoxa, Gah. From stored maize seeds—^probably parasitic on some 
meal-worm caterpillar. Coimbatore. 

Eurytoma dentipectus. Gah. On the gingeUy gall-fly, Asphondylia sesami. 
Coimbatore. 

Eurytoma setitihia, Gah. From galls on Trewia. Coimbatore. 

Eurytoma chrysothrix, Waterst. Parasitic on maggots boring into bamboo shoots. 
Walayar Forests, South India. 

Bruchophagus mellipes, Gah. Boring into Sesbania seeds. S. India. (Phyto¬ 
phagous.) 

Aphycus fuscidorsum, Gah. Parasite on a scale, Ceroplastodes cajani, on Dolichos 
lablab. Coimbatore. 

Aphycus flavus. How. ? On the nim scale, Pulvinaria maxima. Coimbatore. 

Anicetus ceylonensis, How. On Pulvinaria maxima. Coimbatore. 

Paracopidosomopsis javae, Gir. On a Noctuid, Plusia signata. Coimbatore. 

Encyrtus lecaniorum, Mayr. On Lecanium nigrum. Coimbatore. This is 
Encomys lecaniorum of the 1921 list. 

Anastatus colemani, Crawf. Parasitic on eggs of a Pentatomid bug, Degonetus 
serratus. Bangalore. 

Anastatus sp. On the eggs of a grasshopper, Oxya velox, and of a hawk-moth, 
Polyptychus dentatus. Coimbatore. 

Neanastatus trochantericus, Gah. From grass galls, probably on a gall-fly. 
Coimbatore. 

Bruchocida orientalis, Crawf. On larvae of Bruchus chinensis. Bangalore. 

Scutellista cyanea, Mot. On Lecanium nigrum and L. oleae. Coimbatore. 

BruchoUus colemani, Crawf. Bred from pods of Cajanus indicus, evidently 
parasitic on a species of Bruchus. Coimbatore. 

Pteromalus oryzae. Cam. On the rice weevil, Calandra oryzae ; aU over India. 

Eupteromalus parnarae, Gah. On the paddy Hesperiid, Parnara mathias. 
Karvetnagar. 

Aplastomorpha calandrae. How. Parasitic on a beetle, Sitodrepa, infesting stored 
coriander. Madras. This is Meraporus vandinei of the 1921 list. 

Elasmus indicus, Roh. On a scale, Anomalacoccus indicus, Gr. Coimbatore. 

Elasmus nephantidis, Roh. On the palm caterpillar, Nephantis serinopa. Coimba¬ 
tore ; found also in other places in South India. 

Pediobopsis locustivora, Roh. On eggs of Tettigoniids on the edge of a Cordia 
leaf. Coimbatore. 

Pleurotropis epilachnae, Roh. On grubs of a CoccineUid beetle, Epilachna. 
Coimbatore. 
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Pleurotropis foveolatus, Crawf. On grubs of Epilachna. Bangalore. 

Tetrastichus ayyari, Roh. On the cholam borer, Chilo simplex. Coimbatore. 
Tetrastichus nyemitauras, Roh. On the cholam stem maggot. Coimbatore. 
Tetrastichus okawus, Roh. Reared from cumbu grains ; probably on gall-flies. 
Coimbatore. 

Tetrastichus isaaci, Roh. From galls on Macrina arneria ; probably on gaU-flies. 
Coimbatore. 

Tetrastichus coimbatorensis, Roh. On the cholam gall-fly. Coimbatore. 
Tetrastichus colemani, Crawf. On grubs of a Cassidid beetle, Aspidomorpha. 
Bangalore. 

Tetrastichus ophiusae, Crawf. On the castor Noctuid, Achaea janata. Mysore. 
Ootetrastichus sp. On eggs of a Fulgorid (Pundaluoya) on cholam. Coimbatore. 

Tumidiscapus oophagus, Gir. On eggs of the paddy grasshopper, Oxya. 
Coimbatore. 

Euplectrus busbyi, Crawf. On a caterpillar on leaves of Pongamia. Coimbatore. 
Euplectrus leucostomus, Roh. On a caterpillar on castor. Coimbatore. 
Euplectrus euplexiae, Roh. On a Noctuid, Perigaea capensis. Coimbatore. 

Euplectrus nyctemerae, Crawf. On the caterpillar of a Hypsid, Nyctemera 
lactinia. Bangalore. 

Euryscotolinx coimbatorensis, Roh. On the lab-lab leaf-miner, Cyphosticha 
coerulea. Coimbatore. 

Asympieseilla indica, Gir. On the red gram leaf-roller, Gracillaria soyella. 
Coimbatore. 

Cassidocida aspidomorphae, Crawf. On the grub of a Cassidid beetle, Aspidomorpha 
miliaris. Bangalore and Coimbatore. 

Aneristus ceroplaste, How. (= Coccophagus orientalis, How.). On the black scale, 
Lecanium nigrum. Coimbatore. 

Marietta leopardina. Mot. On the nim scale, Pulvinaria maxima. Coimbatore. 
Ceratoneura indi, Gir. From shoots of Sesbania aegyptiaca. Coimbatore. 
Ceratoneura indica, Roh. From plant gaUs. Coimbatore. 

Syntomosphyrum indicum, Silv. On fruit-fly maggots. S. India. This parasite 
was collected and taken to Australia by Mr. Compere in 1907. 

Paranagrus optabilis. Perk. On eggs of the cholam shoot Fulgorid {Pundaluoya). 
Coimbatore. 

Family Bethylidae. 

Trissomalus fulvicornis, Roh. On the caterpillar of Argyroploce illepida. Mysore. 
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A modest attempt is made in this paper to f;ive an account of the 
information that we posses with regard to knowledge of insects in 
ancient India and the progress made in Entoniology. 

Earley period: —Much information is not available on the subject 
of lower animals as on other scientific subjects. But there are evi¬ 
dences to point out that people in the early days were familiar with 
some of the commoner forms of insect life. Such terms as Paihanya, 
Bhramara, Pipilil^a, Mal^shif^a etc., in some of the ancient books are 
evidences to prove that the Hindus in the early days possessed some 
knowledge of insects. The physician Susrutha had a fair knowledge 
of animals and has even classiffed Pipilil^as (ants) into 6 subdivisions 
and the nature of the names of some these subdivisions shows that 
the author possessed considerable powers of observation. There is 
also considerable evidence to prove that people in ancient India had 
a knowledge of the Lac insect (Laksha). From time immemorial 
people all over India were familiar with honey bees (Madhumakshika) 
The writer does not know of any records to show that any regular 
work on Entomology on modern lines was carried on in the early days 
in Tndia. Reference may, however, be made to the strange story in 
the Mahabarata of the boy-sage Mandavya who had the habit of 
collecting and pinning insects and for which he had to pay a heavy 
penally. 


The Middle or Premodern Period:— - rhe first work published in 
Entomology on modern lines was from south India by Dr. Koenig, 
a Danish naturalist and a pupil of the great Linnaeus. This author 
was first attached as a medical officer to the Tranqnebar mission and 
occupied the post of naturalist to the Nawab ol Arcot. One wonders 
wh'ether any of the present Nawabs or members of the landed aris- 
tocraev in Imlia (unploys a naturalist. Dr, Koeing’s paper appeared 
in 1779, the suliject being ‘Study of the white ants near Tanjore’. 
The next production on Entomology appeared ih 1781—a paper on 
the '‘Lac Insect” by Dr. Kerr, ' A detailed account on the same 
appeared in the “Asiatic Researches” in 1790 by Dr, Roxburgh. In 
1791, Dr. J. Anderson, Phvsician-general to the East India Company 
issued a monogr.iph on the Cochineal insects. In 1800, the famous 
traveller Buchanan published an account of the cultivation of Lac in 
different parts of India and notes on the enUivation of the silk worm 
in some localities. In 1840. the Rev. F. W. Pope published a paper on 
the “Entomology of the Himalayas and India” in the Madras Journal 
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of literature and science. It was, however, only in the year 1842 
that a regular book by E. Donovan on the “Natural History of 
Insects in India’’ appeared. In 1848 appeared Westwood’s monu¬ 
mental v;ork—“The Cabinet of Oriental Entomology” and this publi¬ 
cation only attracted a good deal of attention. In addition to papers 
that appeared in the Asiatic Society’s Journal and the Bombay 
Journal which had been started in 1788 and 1886 respectively, during 
those years numerous papers on Indian insects by well known 
authors appeard in British journals especially in the Transactions of 
the Entomological Society of London. In one of these papers there 
is the interesting record worth mentioning. Mr. J. A, Rothney in 
his paper on his observations on “brdian Ants’' made while touring 
in South India in 1893 records how he found to his great surprise 
reams of paper in the Stationery godowns of V. Perumalchetty and 
Sons in Madras ^iUitc free from white ant attack and how the pro¬ 
prietor proudly pointed out a kind of^small red ant which appeared to 
keep off the white ant pest from the ream of paper! In 1888 interest 
in agricnitural entomology began to be evinced by the Government of 
-India and the Trustees of the Indian Museum issued the well known 
periodical on insects “Indian Museum Notes” Irom 1889 to 1902 and 
these contain a fund of information on Indian entomology especially 
on the economic aspect of the subject. 

Modern Period :—This begins from the year 1903, when the lirst 
official Entomologist was appointed by the Indian Government. This 
was held for over a decade by the late Prof. Maxwell Lefroy whose 
death under very tragic circumstances was reported recently and un¬ 
der whom the author of this paper was working for over 2 years. 
The work of Prof. Lefroy during his tenure is all an open book and 
requires little commendation. Meanwhile interest in entomological 
wmrk w'as also created in the provinces and Madras was the first to 
secure an Entomologist in the person of Mr. Fletcher whose work is 
well known. 

Some brief remarks are added with regard to the rise and 
progress of Entomology in other countries as compared with India. 
The paper concludes by making some observations on the nature of 
the work done so far, showing how the great bulk of it has been 
necessarily of a general and systematic nature and how important 
systematic work is, forming as it does the substantial foundation on 
which all economic work has to be built, 
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(Ucccivcdfor puMicalion oa 1st November I02C.) 

Introduction. 

The iiirrcnsiii" interest evinced by many Economic ICntomoIogist^ at the iire.eeiii 
lime on what is known as tlie biological mctlmd of pest control has contribnl<'il 
not a lillle In slimulate (he study of Parasitic Insects, and especially of tin* I’ara 
silie llymenrtptcra—:i group of insects, which, more than any others, incluil's 
numerous form.s which play their remarkable role as natural enemies of many in¬ 
jurious insocls all over the. world. Until about a decade, or two ago, the study "f 
these interesting insects was carried on by Entomologists more from the aspei-i.: 
of Insect Ta.xonomy and Distribution than frotn a Bionomical tu- Economic point of 
view. 'J’he (latalogucs and Memoir.s of such distinguished l^ntomologists as 
I’or.ster, Marshall, Thomson, Dalla Torre, Ashmead, Sxepligeti, etc., are v.cll-knov. 
e.xamples of such productions. It is unneces.sarv to add, however, lhal sucli 
classical works on .Systematic Entomology by well-known pioneers in the held will 
always maintiin their usefulne.s.s as valuable works of refen mo and continue to !»• 
llie e.ssential foundations on which all work on economic or a])[)lied I'hitonmloev 
can be correctly and .safely built, since the systcmatist is admiltodl the ton- 
luiiner of all worker.s on the ajiplied aspect of Kntomologv. 

Ihe study of these parasitic insect.s has, nowadays, taken an additional tin a 
and attention is now being directed wh-rev.-r jmssible to (he investigation of the 
bionomical aspects of these forms -particularly to their host relations and h.d.i' 
which-might po.ssc.ss .some economic importance. With this latter aspect proini- 
iKMitly in view, an :itlemj)t is made in thi.s paper to give a systematic account of tic 
species of the Wasp I'amily Braconiche so far noted from .Southern India uilh 
\vhatever notes and observations we jw.ssess on their diderent biological aspects. 
Ihe paper is neces.sarily a preliminary one, since hardly any work of this nature 
ha.s been attempted in India hitherto, and as such it cannot but be im])crfcct since 
new forms are turiiijig up frequently, and arc sure to be found in numbers in a 

f < 
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rich but little explored tract; however, it is hoped that, witli al'l its inevitable 
shortcomings, this paper may serve as a beginning in this line of work in this country 
and contribute its own small share in adding to our knowledge of these extremely 
interesting and useful insects. 


Braconidae. 

Position, Distinguishing features: and Classification. A few remarks on the posi¬ 
tion and general features of this family of parasites may be added before we come 
to the treatment of the different species. This group of Parasitic Ilymcnoptcra 
forms one of tlic most important families included under the super-family Ic.vncu- 
monoidea erected by Asliiiicad.^ In the words of tliis eminent JSutomologist, 
this big “ group, taken as a whole, is of the greatest economic importance, since tlio 
vast majority of species composing it arc beneficial to man. No other group of 
insects h.'is a more important role in the economy of nature. It is unquestionably 
tlic largest and most c.xtensive complc.x in the Hyinenoptera, with possibly the ex¬ 
ception of the Ghalcidoidea, and is compo.scd of a vast number of minor groups 
representing hundreds of genera and many thousand species. Unlike some species, 
in others of these great complexc.s, all, without a single exception, arc genuine jiara- 
sites and destroy or devour the eggs, larvie, pup® or imagoes of other insects ; scarcely 
a single order of insects is free from their attacks, and even relatives in their own order 
and family arc devoured by them.’ * The other important families allied to the 
Braconid® and included in this super-family are the Ichneumonid® and the 
Nvaniad®. The relations and dilToronccs between these families of the group may 
be indicated as below. 

A. .Mitloincii :intl to t.lic dor.siil roftioii 4>f tlio iin-lu- 

llionix : fostol iiii'l vriiis iii the torenin'! ,!rii!in<le with 

.T UistiiK't fixtiil i i'll hi'i vvc vu them ...... l•.voniada!. (rtile VI, 

1?. .Vhilonieu ettaeliiil noriimlly to mel.itlioriix helueen liases of liiml %. 1-) 

le"s : eostal iiiul .siih eostal veins I'oiilliient and ewtal veil theiefore 
ahsi.'iit- — 

hi) Front Mines a*itli l«o jeenrrent iiervnis’s .... lelmeuinoxiidai. (I'late VI, 

lig. 2.) 

(>i) I'Vnnt H'iiiL'.s M’itli only one reriirrenl nervine . . . . Ilraconidic. (Plate VI, 

■ «B- 3 ) 

In tiicir Eoneral form and habits, the Ifimaumonid® and Hiaconid® arc veiy 
similar and closely related, but the forms of the two families can be ctisily sc- 
[tarated by the marked differences in wing venation, the mtist important of which 
is the iire.sencc of two recurrent nervures in the Ifhne.mminid® and only one dr noiie 
in the Brae mid® (sec I’l. vii). In addition to this funilamental tUfie.rence, in tht; 
loliQiJumonitl® the first cubital ancl the first diseoidal cells tire ustially found co.o- 
Iluent ami not distinctly separated from each other ns in the Braconida3. In the 
abdomen of the majority of Braeonids, the first and second abdominal segments are 


* %tourn. Xcw Vork KnL Snr.irAift VJI, |». 47. l8ilU. 
> Proc. U- S, Nat. Mas,, XXIIl, {K 4, 1900. 




r. V. RAMAKRISllNA Ai'YAR 


31 


united together and not flexible as in the Inclineinnonids. The family Braconidoo 
has been divided into numerous sub-divisions from the time of the earliest workers 
such as Forster, Marshall and Haliday. Most of the numerous groups of Forster^ 
liave been established as subfamilies by Marshall ® in his monograph on Britisli and 
European forms, and tlicsc come to about thirty in number. Aslunead® tabulated 
.seventeen siibfamilips, wliile Szepligeti, whose clas.sification in " Genera Insect- 
orum ” (1904) appears to be the latest comprehensive one, includes as many as 
tliirty-one subfamiles. Though the classification of these authors has undergone 
and is undergoing changes at the hands of modern woiker.s on tlic group, tho.se 
specialising in tlic study of this family will find the tables of subfamilies and 
genera in the publications of Ashmead and Szcpligeti extremely useful. 

I'konomic unportnuce of the Famihj. From an economic point of view this family 
is one of the most important, although we know very little about the habits and life- 
histories of many Indian forms. Some of the genera are very common and eficct- 
Ively control some important pests of cultivated crops. In a recent paper^ the author 
has attempted to give some idea of the status of some of the Indian Parasitic Hymcn- 
optera and reference is there made to this family also. Species of Microbracon have 
been noted on the Cotton Bollwonns, Brinjal Bud-worm, Lab-lab Pod-borer, and 
other caterpillars. Apantelcs is another cosmopolitan genus including numerous 
species, which attack almost all lepidopterous larvas and often cover the host with 
clusters of creamy-white silken cocoons (See fig. 3, PI. viii). Aphmsinbracon, Tropo- 
hracon. Campt/lonmnin, Tpobriicon, Slenobracon, Chelonus, Jleteroi/auniii, Phancro- 
lomn, Microplilis, Opia.i, Mateonis, etc., arc other Braconid genera, species of which 
have been noted to parasitize some South Indian crop-pests. In a paper recently 
sent to the press® by the author on the parasites of economic imjiortancc from 
•South India .-ire listed some of the Braconids so far noted as economically impor¬ 
tant. It is ncedle.ss to add that this aspect of the study of these insects is extremely 
interesting and fascinating and will in many cases prove of the greatest value to the 
economic entomologist searching for the natural enemies of some of our seriov.s 
crop pests. 

Previous r<u:ords from India. It may be seen from the present writer’s rough Cata¬ 
logue ® of Indian Braconida), that over two hundred species of the family have been 
reiamled .so far from llie Indo-Ceylonese region. In .spite of this fairly large number 
from the whole region, only about twenty species ajipear to have been recorded 
from South India. It may also be interesting to note that before the year IflPi, 
e.\eepting a solitary record of two sjrccies of IJracon by Fabricius from Tranqui-bar in 
17'.l3, tlicre has been no record of even a single Braconid from this tract. All pie- 

' 'Irr t'liwitiiiii unit tiiiltiiiijen ittr Hracnnf.n. l.SSS. 

• 7V<iii.,. Entl. fioiii |>. I. I.SS‘i. 

’ t'rur. V. s. Sulwnilt .Will, IIMMI. 

• tluiK. Snt. Jli-Hl. .Son. Jittir.. p. .137, l!)2.>. 

IMI. /f„„ XVin, p. 73, l!r27. 

• sift Knit, .\feflintj, l^usti. pp, SSS'SCiS, lOZU, 
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vioiis records Tvere those of species noted in different parts of Northern India and 
Uylon ; and of all contributions in that direction, those of the late Peter Cameron, 

stand foremost. His records arc mostly from 
Sikkim Punjab, and the Bombay Presidency. Though his papers include Ceylon 
forms, the pat number of Ceylonese species are found recorded by Motschulsky, 
a -er, Ashmead and Enderleiu. The first recent contribution on South Indian 
Bracomdae was by Mr. H. L. Viereck, on Some South Indian Braconidai submitted 
^“<ientification by the Mysore Agricultural Department in 1912.* 
0^ ‘‘'o '™tcr’8 studies on the group, further additions 
ave bep made and the records of some of these appear in his recently pubUshed 

ErMr preliminary catalogue of 1923. Besides 

iuToi?^ recorded a form (Spinaria Icucomclaina, W) noted from Coorg 

in 1915 and Prof. Silvcstn and Viereck described some fruit fly parasites. 

record! are made, and together‘with the previous 

f IS made to prepare a consolidated account of the BrLonidae 

sible not!!° ^ K maimer, adding wherever pos- 

Mble notes on their biopnics. In all. 33 species are included in thl paper on tl.e 

j rXtle South 

r rLv u ">■ »"=“"MeuMeJ, cvhile mauy 

more av,.ut dpovery. Ihc arrangement adopted here is more or less that of 
Ousejiligeti m his Genera Inscctorum Volume on the Family.' 

Acknoivlcihjments, In the correct identification of some forms, in the confirma- 
011 or copction of some of the author’s determinations, and in the shape of material 
opinion and criticisms, tlie author I.as received substantial help from the ot 2; 
o the Impial Bureau of Entomology, London, Mr. S. A. Kohwer of the ^ 

Mr'l',*- ‘W» opponuuity of thauWng the 

iiirr -ill tv f Tf 1 ^ •'*” ^'’'rn'i'ment Entomologist, Coimbatore for kindly allow¬ 
ing all the facilities during the cour.se of this work. ^ 


* yv„c. c. s. xi.ti. laii.iJi; i ! 

Xot.-S „n,.South Indian I,.. se.:U /{,,,o,iSthi:„a. /»„«, 

n-. «7‘T9 i! luio. "•'•■"-'■•I'l-m V..lh India. ''jo.r. Jicn.N,,, 
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till tourteen sub-families have been found represented in South India 

8. Jlicrogastcriuao. 


1. Vipioniiiae. 


2. Kxotliocinao. 
2. Spatliiinao. 

4 . Jformiiiino. 

6. Dorj’ctiiiac. 
0. Uhogadiiino. 

7. Ciioloiiinao, 


i). Braconinao (Agatliiiiac). 

10. Cardiocliiliuac. 

11. Opiinno. 

12. Motoorinno. 

13. Apliidiinao. 

14. Alyaiinao. 


Sub-Family VIPIONINiE 

lX[ow°!i?S 

absci.si> of discoidcua ? ?u ' <I»coidcn.. 

filiort, never more tlian onc-fourtl/of the Ldidlan ®J[*’“®'^®^^^'iccllvery 

cad of mcdiclla ; post ncrvullus absent ’* Prar-hV n originating at the 

included under the old group Braconintv f II ^ genera till now- 

work has been done tilf Zv orZl f 1 '"a f «,is Sub-family. Very little 
revision. There is little doubt that a nnmb^ stands in great need of generic 

many species will call for a correct rreneric ° genera will prove synonyms and 
the limited scope of thispanerfnd tim '^ork is far beyojul 

place the know-n South Indian forms as f " ^ direction is to 

able positions. their correct and aecept- 

\^UMo, Utreille (IS0.5). G,.yPTo.uo,u.nw. Holm. (I 86 R ).3 
aiyptomorUa at'i'l"" 

l>'-csa in the KombayTrSeL^brColVT?™^^^ specimens collected nf 
-3_ ^ency by Colonel Nurse as an Iphiaulax. Thefollow - 

* Szcpiigctu,uM.!I^S“^ !’■ i'J«. i«n. ' ^ -—-— 

• Fit,V, „ I * A.istralmn forms of this proin, „■ 

-""I""™'” ><■ , r,v. 
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in<; additional notes may be added to supplement Cameron’s desciiption of the 
insect recorded twenty years ago. 

Tlie hyaline patch at the region of the first cubical cell e.\tends, though not very 
clearly, to the lower edge of the wing ; there is a narrow hyaline streak along the 
second transverse cubical cell; the extreme base of both the wings is also hyaline. 
’I'he apical region of the stigma is dark. There is a small dark spot on each tcgula. 
The tcrebra is rod, while the sheaths are dark. The ocelli, which arc dark, arc placed 
on a raised area on the vertex. The mouth parts are rostriform ; these and the cly- 
pens arc fringed with hairs. Itledian segment has a distinct longitudinal grove, 
mere or less crenulated. Tlic fifth and following segments mo smooth. 

The male has tlie fifth and sixth abdominal segments dark, the former impei fccl ly 
and the latter co npletely. Tlie abdomen is more or less cylindrical and parallel 
sided. In the wings the radial does not reacli apex of wing, the 2" cubital is almo.st 
as broad as long, 2“' tran.scubital is curved ; the 1' abscissa of radius is very .short, 
much shorter than either of the two tran.s cubital ncrvurcs, T cubital very broad 
distally. In other respects similar to female. 

Length 9 14mm. terebra 25 mm. cj r2-Mmm. 

In South India this insect has been noted in Coimbatore and Bellnry Disirict.s. 
.Ml reared specimens were bred out of Buprestid grubs ; from species of Splirnoiilera 
liorinv into stems of Cajaiuts indicun, groundnut, and cotton. 

The parasite figured in the coloured plate of the Cotton Stem-borer (1 late XXI 
in I,efroy's Indian liisccl Life is apiiarcntly this Braconid. All these Buprestids 
lining pests, this parasite may be con.sidcrcd as one of economic importance. 


Vipio fjrudlii:, n. sp. 

This is a smaller and slender sjiecies compared to .'niieinix, but in general coloura¬ 
tion and structure it is similar to the latter. General colour rufous, wings dark 
fuscous with the usual hyaline spots ; basal portion of stigma yellowish. Head and 
mesonotum sparsely punctured. .Median .segment clo.sely punctured and covereil 
over with thin greyish down. Abdomen more or le.ss cylindrical. The first four 
si-gmcnts .are clo.sciv and c.oarsi'ly puncl urefi and cove ed with dark irregular patches, 
especially the 5rd segment. ()ne female specimen from Coimbatore has the 
iiiesosteriial plate shining dark brown in colour. Terebra very long, more than 
double the length of the body. Male, with the abdomen somewhat compressed 
dor.«oventrally. The antennal llagellum is dark reddish brown. Abdominal 
segments five and six dark coloured. 'I’here are variat ons in size in this 

species. 

97 -Hmm. terebra 15 to 2(.)nmi. 

Reared as a jiarasite on Buprestid borers on pulses. Coimbatore. Both smisniis 
and jr«ci7i.v have been reared from the same lot of pulse-borers in Coimbatore, ihia 
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now species appears to be diilcrcnt from both V. nursei and V. unicolor, recorded 
by Cameron* fro)n Balucliistan. 


Stenobbacon, Szepligeti. 

SlenobraconnicGvillci, Bingham. [Plate VIII, fig. 5.] 

Bracon nicevUleir Htnjjliaiii, p. r»rj5. A. *1/. .V. 7/. VIII, UM)1. 

Bracon niccvillci^ ]Sin|:haiii, p, 177, J. A’, (.'!), pi. VIl. lig, 2, ino3, 

Bracon niceviJlai, llinghaiii, l.<'frnv, p. 17S. ituL ins. Life, i'jg. IlMiU. 

(ilt/ptoinorpha nieevilhi, Kamakii.'<linu A.vyari [t. 2G;j. liept. 6tk But. Meet. JUtso, Ui23. 
Gli/ptotnorpha viccvillei, namnkrishua Ayyur, p. 189. 77. J. A'-Y-Y. 192<>. 

This insect was first described by Bingham from specimens bred out from tlie. 
I’yralid white borer of sugarcane, 2'opciili.t nivella, Fab., {Scirpophaga anrijkiu, Z) in 
Bengal. It is a fairly common species in South India and has been noted in Coiin- 
liatore, Soutli Kanara, Godaveri, Tiunevclly, Soutli Arcot and Anantapiir District.^ 
ill fields of paddy, sugarcane, and choinm. 'flic insect has also been bred out from 
the white borer on cane and the paddy stem-borer { Schoenob ius incertellus, \\ cll<). 
It is apparently a jiarasitc on the dificrent caterpillar borers of tliese jilant.s, 
including species of Cliilo, Dialrum, Scsainia, etc. In South India, so far as tlic 
author has noted, another closely allied species (noted below— S. deeste Cam.) is 
found to be much commoner, especially in the dry tracts. In Shiraki’s Jlonograph 
on the Rice Stem-borer in Formosa there is a record- of a Braconid jmrasite 
under the name of Stcnobracon macuUita V., and a conipari.son of the nolourcil 
figure of that insect with S. niccvillci makes the writer doubt whether both the 
insects arc not one and the same. 


Sicnobrucon deesue, Cameron. [Plate IX.] 

iiittrost f!t‘r.sur^ CiViHiTOil, p. pi. li^r. II. li. J. AIV, 19G2. 

f/ll/pfoutor)tfia iliT.Htie. llainnUriKliiia Ayyar. p. 2G:1, pi. XIX. Ut ft. ,Vft Bui. .1/trf. 

alffpiomorphtt deesen. .\yvnr. p. 489, 7/. J. A*A'A‘, 11)2.7. 

Originally de.scribed b}' Cameron from s|>ccimcns collected at Dce.sa. It, is 
vciy common in Coimbatore and has also been noted in Bellary. Anantapiir and 
Kiirniil Districts in cholani and rngi fields and s[)eciniciis have been bred out 

from borer-attacked cholam stems. As staled before, this species appears to be 

coninioiicr in dry tracts than niccvillci. Though in general form, the two species 


‘ n. J., XVII, |)|>. lOli 107, IDOO. 

^Shiraki- The I'aJJij Stem-borer, p. 135 and plate XI. 
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appear similar, they can be easily distinguished by the following important diller- 
enccs. 

Wrlcx ot head in holli sexes with a broad blael; tianversc band, the fifth 
and l.asal iiarl of the sixth abdominal segment in Iho female and the 

sixthscymentinlhcmalcl.laek.. anee.ffe,. 

Vertex of head withont the broad blaeU transveise band, the fifth and sixth 
aMominai soemants not dark in the female and in the male the sixth 
sc',;mcnt alone dark h. < •'c nc. 

In addition to the above specific dillcrcnces, in size deesae is generally bigger, 
tliough varieties in size arc found in both the species ; tlie antennm have a brownish 
tinge in nicevillai. In some specimens of dcescc some of the dorsal abdominal plates 
have dark irregular markings, and in some males of what are regarded to be deescc. 
there is present on the vertex a light dark brown patcli enclosing the ocelli; this mark 
if. quite different from what is found in niccvillei. 


Sleiwbracon froulomaculatus, n. sp. 

Female, length l-Sinm. ovipositor 0 8mni. Cleneral colour fulvous brown. Head 
vcllowish with tlic region above the anlenntu including the vertex and the malar re¬ 
gion up to half the length of the eyes on each side, the Ups of the maiulibles and a 
triangular mark on the clypcal region black. Antemue reddish brown. Thorax 
and legs fulvous brown. Abdomen, the dorsal surface sufTu.sed with rufous brown. 
Wings fulvous j'cllow in basal half and fuscohyalinc distally beyond the basal 
ncrvurc. A pale transverse hyaline patch runs irregularly across the wing from 
the base of stigma to the brachial margin of wing, ovipositor sheaths dark brown, 
ovipositor reddish brown. 

Head distinctly transverse above—broader than long, as broad as or slightly 
broader than the thorax, eyes well .se[)aratcd .from each other, the front near each 
eve slightly depressed, !i narrow groove extends from anterior ocellus to the dark 
triangular mark on the clypcal region, the latter smooth. Hack of head slightly 
concave. Antenna! long, almost as long, as body; scape stout and cylindrical 
distallv. Face on each side of clypeus finely slnigrecned. 

Thorax long, prothorax bilobcd, the posterior part longer and extending along 
the lateral side into a broad plate, para[)sid:d grooves of mesothorax not very clear, 
central lobe smooth and shining; scutelliim, postscutcllunv and median .segment 
.smooth and clothed with short fulvous hairs. The mcsopleuric smooth and shining, 
the mctapicura on each side with an irregular longitudinal depression. Abdomen 
long, procumbent bebind and more or less cylindrical, with the sides almost [)arullet ; 
as long as head and thorax, and broader than both. The first segment longer than 
broad with lateral gi ooves separating the middle jmrtion into a slightly raised triangu- 
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lar nrcfi wliicli is smootli and covered wifcli fulvous pubescence. Segments two to 
live liaye the dorsal surface coarsely rugose witli oblique furrows one on each side 
separafing tlic anterolateral corners. Tlie apical margins of 3rd. 4tb and Dtli seg¬ 
ments liavc :i transverse striated groove. The sutmiform articulation and tli.at 
between 3rd and 4th clear and crenulate ; apical tergite smooth. The central sjiot 
at tJie base of 2nd segment is smooth and shining, but there is no indication of a 
clear area as in niccvillei. Ovipositor sheaths broad and covered with very line 
hairs, ovipositor shorter than abdomen. Wings long, and in most respects the 
venation is like that in nicevillei or deesce ; the radial cell is long but does not 
reach the tip of wings, its 2nd abscissa distinctly curved and the Ist transverse 
cubital slanting, features which have made the 2nd cubital very narrow anteriorly. 
The n-rvcllus is slightly post furcal and not interstitial with the basal; this 
appears somewhat curious for a Vipionine wasp. The recurrent joins the first 
cubital some distance before its apex. 

Ihibifat. (One female) Coonoor, Nilgiris (b.OOO feet), May 1913. 

This insect is quite distinct from nicevillei and deesae in the short ovipositor, 

1 he slnipe and colour of the head and antennal, and the slight differences in the wing 
ncuration: it might perhaps form the type of a new genus. For the present, 
however, it is retained as a Stcnobracon to which genus it appears very close in most 
characters. The three species of Stcnobracon noted above api>ear to be very closely 
allied to, or even congeneric with, .Szcpligcds Merinolus,^ but the writer has not 

.'•eon any species of the latter, and is not therefore in a position to nflirm this 
fact. 


Aphra.sioi>iia(ON, Ashmead. 

Though iimluded as one of the genera of the iSnb-family (Ilraconimo) Vipioninm 
when it was first erected by Aslimoad," later on this genus was given the rank of a 
tribe and even that of a .Sub-faiiiily by Ashmead himself in his later work, and.Szc])- 
hgeti m his Genera Tnseclorum volume. Jlodcrn specialists are of opinion that the 
genus should conic under tlie Vipioiiime and does not deserve any special rank! 
I he writer has recently brought out a paper under the heading=> “ The liraconid 
.jenus Ajdnad.bracon, Ash", a perusal of which will give some idea of his views on 
the status of this genus. The most striking features appear to be the emnrgination 
r.f the inner margin of tlie eyes, which arc very big, and the oval or almo.st 
cncu.ir .shape of the second discoidal cell in the forowing which makes the sub- 
median cell shorter than the median. 


* Aun. Iliiinj. .l/«.t.. |\'. |,.1111 r.. 

• /Vo.-. (/. .S', .Vi/. . 1 /.Will, citi. IS!*.-.. 
*/{ill/. A'lii/. /.'(a., W'll, |,|.. 'il.ji.v. |l|•.;^i. 
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AphrastobraconJlavijicnnis,Ashmca.<i. [Plate XI, lig. 1.] 

i:..m:.Urishu. Ayy-r. v 01-. 

This wasp which was first described as the type of a new genus by Asl.incad 

; r^T S:".:;.":: 'x “SS, “ sp.c.; 

1017 that Professor U. F. Baker of the Philippines discovered and dcsci.l ed 

‘ •»= A nhUivvinensis Two other species have since been described 

r"Al "S Tone ot... I»n, I^dia by the write. The eomet 

by recorded by the writer in his monograph on the 

a'^sS plb-«n« It is found as a parasite on caterpillars o one or 

f ^rrrie’s of the Noctuid eciius Eublcmma feeding on the lac insect in different 
l! o " outi Indfa It has also been noted on the same caterpillar found on some 
C l I cppt-i such as species of Pulvinaria,, Lcamium, Anomalococcus, etc. 
« it: rrth main, .., 001 .,ly m and nronnd Ooi,nb.t..rr.. 

Aphraxtobrucon marAtlipennis, llamakrishna. [I late X.] 

{Bulletin oj Eni. llesenrch, XVII p. 90, 1920.) 

In «i 7 e and in the colouration and venation of the wings, this species is quite 

dist ct ftom It i» hw« in ni» nnd the lorcwnrgn have dark brown 

trking. in two or throe plaoos. The head in not qn.te trnnaver.e. 

For.- uh.«s lt,v,tl,>..wn«, Hiv.c. seiitlK r. .ci.,.c ol lum-nM.tc luounisl. . wl. /«. .> ««.•«. -AhU. 

II r n- wiiiua with siiiciliV hiowii iiiiiiku oii lust t uhiliil null the Itto ihs 
“• ^okXlIs- - si/.o hi?.V.-r.Sfitpe..f aulenna yllow will, a i.nrrt.w dark 

strt-ak at siila 

A muculipennix has been collected at Coimbatore and in the Kurmd District. 
Nothing is so far known of the host relations of tins insect. 

Aj)hrusiobTacon alcidiphayus, n. sp. 

Almost equal in siice to maculipennU and in general colour and structural features, 
etc. more or less similar to it. The striking features of this species, which separate 


i d. and V««' 7 rr. p. 03 . 
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it botli homjtavipcnnis and 7 n(iculipcnHis, are the differences in the colouration and 
venation of the fore wings. The wings are not uniformly fiavous as in Jlnvipetniis 
nor is the smoky brown marking similar to that of ntacuHpcnnts. As in the latter 
tlie costal edge above the first cubival is black and the base of the first cubital 
smoky brown, but both the discoidals arc (juitc spotless and clear with slight 
darlicning of parts of surrounding veins of the second discoidal. The rest of the 
wing is Jlavoiridescenl The shape of the discoidal is quite oval, ncrvulus is in¬ 
terstitial witli the ba.sal, so that the median and sub median cells are equal in 
length along the median vein, tlic ncrvulus is also very feebly dcvcloi)ed, very 
short and vertical, not curved or slanting. 

Dc.scribcd from two specimens reared as parasitic on the stem-boring weevil 
grub [Alcklcti (iJJtdjci) attacking Hibixcus cttnuahinufi (Gogti) plants in Coimbatore. 

The three Indian species, .so far known, can be separated with the help of the 
following key. 

A. \Viii"s iinitorm flavoua without ilRil! iimrUiiiii.s . . . .1. y(«i .Uh. 

n. Wiiig.-i witti dark brown innrkini'.s. 

(a) 'I’ho coatn above lirsl cubital black, the liaac of the (ii-st cubital 

and botii lli3 diaeoidalH uitli dark brouii iiifiiiiialioii . . 1 . nnix, Itaiiinkr. 

(/j) ibo and base of liiut diacuidnl us above, but botb discoidal 
ccIIh iiuiiincidalc, only the sitnoiindiio.' vcin.s of 2iid discoidal 

bciiic sli'.!blly infiiiiiatr ....... A. ii. a|i. 


TnopoiiRACON, Cameron. 

{HpoUa Zfii/httiicn, Vol. Ill, |i. ill, IDOo.) 

Trupnlmcoii hili-.iix, Cameron vur. nov. indica. [Plate XI, fig. 2.] 

{Spol. ZeyL. Ill, p. 91, 1905). 

T. lulciis is the only species of the genus, erected by Cameron for a Ceylonese 
insee,. Though South Indian forms do not exactly correspond to Cameron’s dcs- 
crijition of Inte-ux, the diflereiiccs do not appear to he sufliciently remarkable and 
constant to warrant the erec.iim of a .separate .s):ecies, and so llie Indian form 
may he c-msidcrcil as a variety of (hat species. The general colour is not quite 
luteous, it is a light brickred ; the antenme, especially in the males, tire not black 
blit are of a light brown colour, the abdomen i.s of a paler hue than the thorax ami 
head, ami has a light incon.spienotis brown macula on either side of the basal 
area of the .second abdominal segment. 'Pile hind libiie and tarSi arc not clearly 
infuseated. J'lic abdominal segments are sliagrecncd dorsally and not clo.sely 
pnnctiired. There arc also some slight diflcrences in the com])arative lengths of 
the ah.scissic of the radial nerve. 



40 


A CONTBIBUTIOK TO OUR KNOWLEDGE OF SOUTH INDIAN BRACONID^E 


Habitat. This wasp appears to bo fairly common in some of the paddy tracts 
of South India, such as the Godaveri Delta, South Kanara, Coimbatore and Ananta- 
pur Districts. It has been bred out as a parasite on the paddy stein-bonng cater¬ 
pillar, Schamobitts incertellus, Well, in some of these places. It is likely that 
this insect plays some appreciable part as a natural enemy in chocking the mu i- 
plicatiou of important pests of paddy in South India. 

Euthopobr.icox, gen. nov. 

This genus dilTers from Cameron’s 2'roj)o6mcon in the following characters. The 
abdomen is not short and broad, but is elongated and more or less cylindrical, with 
the dorsal side distinctly conve.'c; the abdominal sutures arc clear and separate 
the abdominal segments from each other distinctly. There is no basal area on the 
2 ik 1 segment. Tlic dorsal surface of abdomen is coarsely punctured and is even 
more or less corrugated. Ovipositor very long, longer than abdonicn. The paraii- 
sidal furrows arc not so very distinct as in Troj)ohracon. The first joint of the hind 
tarsus is fcnir times the length of the third, and more than twice the length of the 
second joint. The junction of the recurrent nervure is not so distinctly away from 
the apex of the cellule as in the other genus. 

The genus comes nearest to Trojmbracm, Cameron, with the above clear 
dillcrenccs, of which the most striking appear to be the elongated and cylindrical 
sh ipc of the abdomen with segmental connections constricted, the absence of the 
basai area on the 2nd .abdominal segment, the greater length of the ovipositor, and 
the structure of the hind tarsus. Type K. indicus, n. sp. 

Eiitropobracon indicus, sp. nov. [Plate XI, fig. 3.] 

Length 3-50mm. ovipositor 2inm. General colour llavous brown, tips of mandi¬ 
bles and ocelli darkish brown, antenmc basally greyisli brown, distally dark, i'hc 
first two or three antennal joints sprinkled with dark. A minute dark line near 
each tcgula, a jniir of dark spots on each side of the median dorsal line of abdomi¬ 
nal segments 2 to 5 inclusive ; the ovipositor, the posterior tarsi and tarsal tips of 
the four front legs dark. The d.ark spots on the 2nd abdominal segment are some- 
what elongate antcro-postcriorly. 

Face and vertex of head broad. The parapsid.al grooves clear and the mcsonotal 
lobes prominent, base of scutellum crenulated. Head and thorax with line punc¬ 
tures and clothed in pale white short pubescence. Sides of propodcum slightly 
drawn out into a blunt projection laterally. Abdomen elongated and cylindrical. 
Dorsal surface profusely punctured and even corrugated. 1st segment short. 
Uvipositor longer than broad. 

Wings clear hyaline and irridescent, stigma and veins brownish, second cubital 
cell smaller than first and is more or less quadrate. Radial cell very long, its 3' 
abscissa is a little more than four times the length of the first two together. 
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Basal joint of hind tarsus is live times the length of the third joiiit and nearly 
three times that of the second. Described from five females from Walayar 
J'orcsts, Sou I II India. 

.Michobi!Aco.\, Ashmead. 

.Synonyms: /frocm (,mrO S7.e|.li«cti ; Ilabrcbraco,,, Aslimca.l; Tiopulobrcr,;, Asi.nca.l- 
Uabrobracon. C.Hl.rnau : Microbrnrov, : ai.U ViclcvC ' ’ 

Under this genus, winch includes numerous species distributed all over the v orld 
an attempt is made to include all forms of the sub family Braconime so far studied 

y 10 writer especially in South India, which answer to the following recent 
description of this genus by Musebcck-.i ^ 

" Head transvenio to subquadrate, never rostriform, always wider than lone 
an ero-poslenorly; malar space variable but always much less than half the ej-e 

sc rJ- ‘ indistinctly verj* sparsely hairy; fron.s not 

Bcnrcolj mipresseil, scape short, not or hardly longer than first flagellar segment 
b^dcnnjg evenly from base to apc.Y, not e.xcavatodrand not prominently rmed 
U.nKlr''t’lmn ilngellum nlwnvs much longer than pedicel, as long as or 

ZtV 7 7 " ' below nor with a prominent rim at 

i S Zo '"""''•-'r from thirteen to forty or more, parap- 

. dal grooves usually well indicated, with the mcsonotal lobes distinct sometimes 

«ahSr«^^^ "r' inesos^ilum being 

•sonietimcs ZZ ZT’ ^ ''‘"i and polished, although 

fovoolnic ^ ^ ptured, suture between nicso.scutum and scutcllum linelv 

tit fS^-^i-ntiv. 
fuinlted u m V r varj-ing from clear hyaline to .strongly in- 

vein recurrent vein ent' nervulus interstitial with ba.sal 

in 100 ^ 1 ^^, « a cell varying greatly 

aiscTssa sool Z r"" «°“'<^timcs no longer tban'thc first 

nulrZiZ ,1 ‘ ‘“"S’ “tt«ining ^ing 

^ i^i'c nictatarsus, abdomen elliptical or ovate consi,icnouslv 

iaitm menilVinr’”'’ 'segments, the first abdominal tergite with 

e o^-e, r this tergite with two oblioue 

(livorni .“'crging anteriorly, second abdominal tergite without lateril oldioiie 

impressions settinX^ffUri’ 1“'' i transverse or ol.iiquc 

fr.'nicnSsn' fth n, , r’?! I abdomen varying 

'■“lying froL less tlii C‘*t^cly nigulosc or granular, ovipositor sheatli.s 

less tliau onc-fo.,rth the length of the abdomen to longer I ban the 
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entire body. This genus includes the smallest of the Vipiime ; very rarely does the 

body attain a length of 5mm.” , , 

Apparently according to this definite characterisation o the genus, ^o-e «Uhe 

Indo-Ceyloncse species recorded by Ashmead, Cameron, > zcp ige i, c c. unc , 

should be included under Microbmcoo, although a good mmiy others described ui er 
tlie former name have to find places under Irhiantax, and o 1 er 

allied genera. From a study of the brief and often very incomplete ^ 

on record, the writer is of opinion tl.at tl.e spcc.es Bmco„ ryrecin, f^ ’ 
from Ceylon, B. usiatkus, Szepligeti (190(5), from Ceylon, and B tad,auhae, Cameron 
(1912), from North India, are without doubt genuine species 

of a doubtful nature are B. ,iucllac„sk and B. iridtrom,sol Cameron (1900 bo h 

from Baluchistan, and B.JIetderi, Silvestri (1916) fro.n Fusa 

species that has so far been definitely recognized and described as a ^ 

from India is the Indian Cotton Boll-worm parasite, ill. Irjroyi, D. A &. winch 

originally described as a by Dudgeon and GouglA and accepted 

as such in Busa publications until its generic status was correctly diagno.sed an 

species rcdescribcd by Brucs in 1919." 


Microhracon It/roi/i, Dudgeon and Gough. 

Ilhog,,, UJroyi, 1). & !’• A'J'k d ''ol- HI. 

Ilhogas Ufroyi, D. & 0.. FIcK'I.er. v ("«. ’ ' *’ 

Microbrucon hfroyl, Hou-s, V- leS.i, Aq-t -Ini ICsI. McC.. 

Micr.br, .CO., UJroyi, llasoin .Mull.m-, P- 2eS, He,i. M fiul. AM; '>'-’>• 

Microbroco,, UJroyi, II..»:.in iuui .Matin..', p. Tt, lUpl. Olh IM. Mrc!.. ItlAt. 

This insect being one of some economic importance and displaying variations 
in colour features, it will not be out of place here to reproduce the description of 
Brues which may be of help to both systematic and economic entomologists for 

purposes of comiiarison and correct identification. o m r utK- 

" Female. Length 2-3mm. Male, length :{-l-5mm. (D. & G.) Ovipositor slight } 
longer tl.an the abdomen, but not quite so long as the abdomen and propodeum 
to-clher. Body honey-yellow, varied with black and p.ccous, legs usually some¬ 
what lighter and the sides of the abdomen often much paler. Black markings 
variable, in inclanic specimens they include spot on front above base of antenna,., 
ocellar space, occiput antenmc, stripe on each of the three lobes of n^^onotum, 
scutcllum, propodeum, irregular marks on pleura', abdommal segments tl.rce to 
five, c.vccpt narrow lateral border and sheaths of ovipositor. In light specimens^ 
the entire body is pale honey-yellow with only the flagellum of anlcnnai, tips of n.au- 


* tori. Xoiir. Hijyi‘>, Vol- Hfi !’■ 
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(Iiblcs, occlLir tri;ingle, ciauds on tlic second and third segments, and ovipositor 
black, piccons or brown. Wings faintly to distinctly tinged with brown, the stigma 
and veins fuscous. Antennar 25 to 27 jointed, the joints slightly decreasing in lengtii 
to aiic.x, the basal ones barely twice as long as tliick, Mesonotnm shagrecned, scutei- 
lum shining, pjopodeum distinctly shagreened, but often more nearly smooth 
ba.sally toward middle, ndthout median Carina e.vcept at extreme apex wliich i.s 
lliicly arcolate, me.so)ilcura finely shagrecned, with a narroiv polished strij) along 
Its po.slcrior margin, .Vbdomen broadly oval or nearly circular in outline, first 
.segment twic e as wiilc at apex as at ba.se, posterior corners separated by dee]) grooves, 
median field triangular, .second .segment four times as broad as long, with an obsolete 
median I'arina, third segment a little longer than the second, following shorter, entire 
abdomen except coriKw.s of first segment finely roughened, without distinct punc¬ 
tures or reticulations, except sometimes on the second and third segments near the 
middle, second suture finely cremdate. Wings as figured by Dudgeon and Gough 
(/'>c. nV.). 

Mntr. Lengtli 2mm. Similar to the female with the antcniiaj 21-25 jointed 
.•ind the heail and thorax generally darker; the abdomen lias the sixth segment 
black and lacks almost nil tlic yellow at the sides, although the first two .segments arc 
yellow anil usually paler tlmn in the female. 

’fliere is an enormous amount of colour variation in the large number of speci¬ 
mens examined, a slight variation in the number of antennal joints and in the scnlp- 
Inre of the jiropodcnm and abdomen, but none of these seems to he in any way defi¬ 
nite or eorrclaled.” 

Ilefore diseussing tlic general relations, geograpidcal distribution and food lialiils 
of the in.sect described above, it will be found advantageous to reproduce the original 
descrijitions of two other insects described earlier, viz., lirncon greeni, Ashinced, 
from Ceylon (18!)5) and liracon lacliardiae, Cameron, from N. India (1912) as these 
arc likely to lielp lus in judging the relations of lefm/i with forms closely allied to 
it. Both tlie.se arc typical species of Microbiacon. 


Bracon (Microbracon) greeni, Ashincad.* 


“ Female. : J,ongtb 2-5-3 mm. ovipositor two-thirds the length of abdomen. 
Hrownisb yellow, disk of mctatliorax, extreme apex of 2nd abdominal segment and 
large dorsal Idotehes on third and fourth segments black. Ifead and thora.x sub- 
opaipic almo.st smooth, antenna) 21 jointed, brown black and nearly as long as the 
body. Wings liyaline, the stigma anil veins brown, the second branch of the radius 
about three times as long as the first, the second .sul)-marginal cell being a little 
longer lliaii the first, the recurrent nervurc joins the first submarginal cell !i little 
beyond its ni)ical third. Abdomen broadly ovate and shagreened, the segments two 
to four suli.cipiid, the following a little shorter. 


‘ u. .S'. .V. .i/iM., .will, ji. liir., isst.-,. 
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Male: Lcngtli 2'2'5 nmi. Agrees witli the female exccj[it tliat the antennae 
arc 2D jointed, longer than the body, while segiuciits 3-D above are black. 

Habitat: Pundaluoya, Ceylon. Three females and two males reported by 
Mr. E. E. Green as having been bred from Tachardia albizzia:’ 


liracon (Mioobracon) lacJiai’diae, Cameron.^ 

“ Female : Length 2 mm. ovipositor 1 mm. rufo-testaceous, legs paler distinctly 
yellowish in tuit. Antennae, metanotum, and the third and fourth dorsal abdominal 
segments black, e.xcept narrowly on the sides. Second transverse cubital iiervure 
Is 4rd the length of second abscissca of radius. In ^ greater part of mesothorax 
black. Basal abdominal segment more yellowish than others. 2nd abdominal 
segment strongly and closely punctured. There is an indistinct keel down the 
centre of second segment and its base is slightly dilated. Abdominal black marks 
in (S vary in extent, second and following segments may be entirely black or with 
only narrow transverse lines on 2nd and 3rd segments.” 

From a comparison of these two descriptions wdth that of the insect described 
above by Brucs as Microbvaconlejroyi coupled with the remarks of both Cameron and 
Brues to the effect that there is a good deal of variation in the forms described by 
them, one is led to doubt wlicther all these forms arc not one and the same or varieties 
of a single variable species. The general form and colouration of all three, especially 
the dorsal dark blotches on abdominal segments 3 and 4 and the same comparative 
size, at any rate, make them, without doubt, very closely related forms ; and the 
hoot relations of the la.st two yrefui and turhi.idiae lend additional evidence to this 
theory*. Evidently^ neither (Jameron nor Brucs has seen the description of Ash- 
mead’s greeni, though the latter author expresses some doubt that the species might 
have been previously described. There is little doubt that had cither of them seen 
the description of greeni they would have surely hesitated before they gave new 
specilic rank I o their forms or at least would have i..dicated their close relationship. 
Since the writer has not seen the type of Ashmead’s greeni nor any authoritatively- 
named species of Cameron's lacliarditte, he does not feel justified in adding anything 
more on the relations of these dill'crent forms at present, though he feels it essential 
to mention in this connection tlic c.xistencc of their clo.se relationship, which might 
attract the attention of future monographers. 

Coming to the forms of bollworm parasites which now pass for M. h’Jrogi, D. 
and G., tmre is no doubt there e.xists a considerable degree of colour variations. 
However, on a careful c.vamination of a fairly^ large series of Boulh Indian material 
anil a iew species of parasites very kindly sent to the writer by the Government J'.nto- 
mologist, runjab, the Imperial Jhitomologist, i’usa, tlic Cotton Entomologist, Hurat, 
aud tin- Forest Zoologist, Dehra Dun, it ajijicar.-. po.ssible to sort the.se parasites out 


^ hvli Fvfi Mic., iV, i'. liMi, lyi'J, 
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loZZZZ Z . '“I""* ; ol «our«c, there will .till ,eLi„ few 

ilcscriiwin '{II ^ ’'‘^tieties, one or two remarks may he made regardiiio Brufs‘ 

aSrt:: rr\ 

ably. Tlicie ’• “o illustrations wl.idi would help us consider- 

fr/roi/i Dublislii'fl ^ '“‘‘Icr <li« old name lihogaa 

r “gain, the figure of the fcmlle 

a meLs cither of the two fornts of Brues. It al.so 

li'dit coloured form description where Brues, speaking of the 

-Ct /ran o 'h cloud found on the 2nd 

f„r_ ^ luimerous specimens of bollworm il/Vcrohracous examined so 

Willi Tlf'e'le .^Jarh I'" T'""'" 'T °' *""»■ '"‘'‘y 

other,. So llr tlt tiI r It''®",”" "“I '* 

oiilaidc the I’lini ili I o ®POohneii of till, form from anywhero 

viirimr 'ni 1 ^ ;''T l-.'-»ll|>»0 lioloi'g to fhi, 

aheeni 'i,, Bonih,,;' "d"r'"' '"‘‘“n 

'mha at ,Ls ” ■>' i'" <itoih»lion onlside Son,], 

le„I«3 trn! If url'lll-* "tI!"’ 1'““,'i' «o a more or 

rax testaceous brov ii m.t ‘ ^ ’i / "I’P*'"*' •''> be :-head ami tho- 

ocellar area, irregular’i'nlrks on d I'gbt .vellowisli. The 

blotches on abdominal semnentrfr*'^ propodeum, broad transverse 

The general colour of ovipositor dark, 

colour, and the l-itt-'r is uolisl mesostermim is of a darker brown 

former shows the stumn of “'if “'e^l'aii dorsal end of the 

the costa and stl'iifa Jthe wi"“ 1 

dark patches o„°|,e Srd^nd 4th r"'*''”'^''>’"“’‘11"^c forms the 
=iud show no n.edhm nl -vmr '> 1 - 1 ? °f “ deep black colour 

narrow urea dividim> the d I ". is a median dorsal lii>ht, 

fu son,ethe bas.!irJtrr Jh 

variation in the coloiir-ifi f fi** * segment is also dark. 'J’here is considciabic 
dark, wht oi" :: I-l-ocleum ; some have the whole area'more or 

and e.xtrii ehitini.sed In ^ f !? postscutellum more or jess di.rk 

‘‘•““S the nud dorsal lin/ ,f r-\^ ^ «f « ""-dian rarina 

'>1 ‘be second sc-meiit is / «%mi«nt and m some tl.e exlreme aidcal margin 

__ _o^Ciit IS also of a darkish tinge. In the fore wings the second abs 

^ JUp!., •>ml Unit. MnJ., I'uw, p. lOU, 1!)|7. 
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cissil of the radius is just about three times tlic length of tlie first and the fust iiitcr- 
cubitus about one and a half times as long as the second. 

Under tliis variety (B) arc included (1) all d/mroimeons reared on A«ria*' .si-l.- 

in South India, (2) the form reared out of /f(/i.sK)i( «/ATn.swM attacking field beans, 

(3) a few found parasitizing IlelioUiix obaoldu, occasionally noted on cotton bolls. (11 
the Microhnu'on found parasitizing Rabila frontalia, Wlk., (o) a few parasit- 
izimr the grub of the weevil. Jfchfci- affubcv on Goyu {Hibiscus cauimbinus), and 
(0) some specimens reared from Cunjmbosa pods in Coimbatoie. 
these different lots there is some degree of variation in the colour markings. I He 
forms reared on Rubila and a few on Rarins show a dceiier ground colour 

which is more or le.ss reddish brown and the dark marking on the abdommi 
blackish, and in many, csi>ecially in the Adisum ])arasites, the abtloinmal black 
markiii" is one black uninterrupted ovid patch on the 3rd andltli segment^, and t le 
mcsostcnium is polished and of a shinning dark brown colour. t)n the other hand, 
those on Alcidcs present a lighter hue where the abdominal dark markings arc 
clearly interrupted and the dark markings on thora.v arc fewer and indistinct. 
There are, of course, intermediate forms between these two c.xtrcnics. A tew 
sperimens of Mkrobiacoii received from the Cotton Entomologist, Surat, collected 
from Kandesh and Surat, also come under this variety, the Surat form being one 
with the mesothora.'; darker than the Kandesh one. 

Some specimens from the Imperial Entomologist, I’usa, including one wIik Ii 
appears to have been identified by Briics himself, also come under this variety. 
Jlccentlv at the request of the writer, about half a dozen specimens of Miavbmcou 
brcil from lac were received from the Forest Zoologist, Dchra Dun, with the informa¬ 
tion that they may be Cameron’s Rracon (achurdiae. They arc found to be umloubt- 
cd Microbmeon, and so far as the writer could make out from the few poorly pre.scrvcd 
specimens, these might be brought under this second variety for the present, though 
there arc indications in their colour and form which bring them pretty close to the 
melanic variety of the Punjab ; but this can be dcfinitAily cleared only by e.vammmg 

more siiecimens from the locality. ■ , , i 

Vuticly (J. The forms which are brought under this category include only 
tlio.se parasites which are inv.u iably forms reared from the piidc bnllworm {Pluliicdni 
ijos '.i/pinlUi) of cotton. The writer has not as yet come across a single specimen of 
this kind reared from liurins nor has he come across any specimen of vaiietv B brcl 
out of the pink bollworm in .South India so far. This form is of a smaller size than 
the previous ones and apparently eoiilines its attacks to Miciolepido|diTa. The 
important disf ingiiisliing features, so far as the writer has been aide to make out 
dark' colouratioii i.s reduced to ;i minimum, tiie 3rd and 4th alKlDinnial 
segments have each only a pair of faint dark marks at the apical mid-dorsal region 
and thev arc fainter in segment 4 than in 3. The. occlkir area u never dark as is 
invariably the ca.se in the other varieties ; propodeum and mcsoiileiira with no dark 
iinrkin-'s Head more or less yellowish and the antenntc greyish to reddish bro.vn 
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and only darkish distally. The whole body has a light reddish to ochraccous brown 
colour, the legs yellowish except the extreme tips. Sometimes a minute dark dot 
on dor.sum of propodeum and near tlic teguhe. Tlie wing.s are hyaline, stigma and 
veins light brown ; the .second absci.ssa of tlie radius is over three times the 
length of the first, tlie second cubital cell is long and narrow, the first transverse 
cubitus being twice the length of the second. 

Under this are included (1) the form found on I’ink Boll worm of cotton and (2) 
the icrobrncoii found parasitizing the brinjal budworm [P/illiorimuea bUtpsigona) 
in Coimbatore, which also appears to pos.sess the features described above. It 
is evident that the original idea that the, Microbmeon parasites of the pink and spotted 
hollworms arc the same has to be given up. 

Before concluding this account of Microbntcoii. le-froiji, a few observations 
may be added on its systematic position and relations. l'’roni what the writer 
has been able to make out, the, first variety possesses sudicicntly distinct and 
characteristic features both as regards general form and distribution, atui proba¬ 
bly deserves sj)ccific rank, .•\nyhow, for the present, it can be designated as 
Minnhruroii h-Jrogi var./c/iw/i and, if in course of time this variety is found 
constant in its characters and distribution, it may be advantageously made the 
type of Minttbruvim k/rogi since Brucs docs not seem to have designated any. 
W ith regard to variety B which is made to include the great bulk of the Earias 
material studicil, the writer is not ijuitc sure whether he has not included more 
than one kinil under this heading, since there arc e.vtremes in the colour varia- 
tion.s. If the lac bred in.sccts received from Dehra Dun are really firacon lachardiue 
anil if they so agree with the EurUix parasites as to be included under one 
variety as has liecn dune above, then a change in the nomenclature is essential and 
all Edrutx para.sitcs brought under this variety should be Mtcrnbrncon tuchurdidc 
or its varieties, .since Cameron's name has the prior claim. And again there is the 
further contingency of both the names b’fi'ngi and Uicliunliac giving jilace to giccui, 
if the latter is found to be the same as l<icliiti(liac. which is not unlikelv. In the. 
opinion of the writer, therefore, all these varieties may be provisionally given speeilie 
rank until further work ia done in fndia ou this very iutercsting and important genus. 
Kveii if there is error in this arraiige.meot it is better in the words of Col. Swiohoe 
“ to split than to lump.” These three funns may, therefore, be rcfeired to us below. 

(A) the ruiijab form on Enn'as (the melaiiic form of Brucs) as M. Hioi/i< 

D. AO. 

(B) the common form on Emiux and lac as that on lac in Dciira Dun as ,1/ 

Inrlmnlidf, Cam. (il/. grenii, Ash. ?) I’lale v. 

(C) tlie parasite on the pink hollwurm and the brinjal Imd worm as J/. 

gclcchidiphugiis, n. 8[>. 

A few papers have been published on jV iaidoitam Irjrogi in the riinjab during 
] list fiw j ears^ uiiforf iiiiatcly tlio'e is no indicatiuii in an\' of these as to 
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wliich of the numerous variable forms is referred to as M. IcJmji in these papers. 
It is needless to add how very important it is first to know exactly which particular 
species or kind of parasite one is dealing witli before considering its economic im¬ 
portance and its application. For instance, it is clear, so far as the writer has seen, 
that the jl/icro6mcon attacking the pink bollworm in S. India, at any rate, is quite 
a dilTcront creature from that parasitizing Earia^: though till now they w'ere regarded 
as one by more than one worker. Further investigations on this lino are sure to 
bring to light many important facts and clear a good deal of confusion that now 
exists regarding tlie bionomics of these important parasites. 


Microbracon incarnalus, sp. n. 

A small bright reddish brown form. 

Female : Length 2-75 mm. Tcrcbra 1 mm. Colour ; Head ochraccous. Thora.x 
and abdomen bright reddish brown, tlie latter often of a paler hue, legs flavons, 
ocelli and antennre greyish brown, the latter darkish distally. Wings flavohyaline, 
clearer towards the posterior region, stigma and veins pale brown ; a minute dark 
spot is sometimes found near each tegula. Ovipositor dark. 

Vertex of head broad and smootli. Mesothorax with the parapsidal grooves 
sliallow and hairy. Lobes finely punctured, base of scutellura very finely crenulatcd. 
I^hmrre and propodcum smooth. Abdomen ovoid, slightly convex, and finely shag- 
recned above. Second suture not distinct. Ovipositor as long as abdomen. The 
liody is clothed with sparse white short pubescence, especially on the thorax. Second 
cubital cell of wings longer than first, second abscissa of radius just a little less than 
f.;ur times the length of the (ir.st iib.sci8->a, and only slightly shorter than 
tlie third. The recurrent nerve meets the first cubital very close to its junction 
with the second. 

Male : Length 2-5 mm. Similar in all respects to female, but smaller. 

llnbitaL: Maiiganallur, Tanjore District. Parasitic on the Gelechiad Daelyle- 
Ihrn Candida, Sit., which is found boring and causing galls in pods of Tephrosia 
pnrpiirea, a valuable green manure plant in South India. Described from five 
fimniles and four males. This sjiccie.s is readily distinguislicd from otlicrs by the 
smaller size, tiic uniform bright reddish colour, and the immaculate abdomen. 


Microhmenn mnlleun, n. s)>. 

Female: Lengtli 2-2-.'5 mm. Ovipo.sitor -T-O mm. liody of a uniform honey 
eolriur. Head yellowish, aiitcnme and ocellar area jialc to dark brown. Mcsostcr- 
niim shining dark brown. The metathorax in some, with dark brown markings. 
Abdomen uniformly flavo-testaceous and shining, legs flavous, with the tatsal tips 
dark. In some specimens llierc is a small dark spot near each tegula ; wings with 
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liiisal lialf flavous and distal lialf hyaline. Ovipositor dark. J3ody short, lluttisli 
and ovoid. Head transverse, as broad as or slightly broader than niesothora.\, 
antennsc short, stout and hairy with 15-18 joints. Scape stout and swollen. l’arai>- 
sidal furrows not distinct, lobes sparsely punctured. Base of scutellum crcnulatcil. 
.Median segment with dorsal surface more or less coarsely reticulate. .Abdomen 
broad and ovoid, segments broader than long, first segment with carina towards 
posterior border, tergites of all other segments smooth and shining; the median dorsal 
line along the abdomen is slightly conve.x and appears as though it were a longi¬ 
tudinal carina. Second segment large, the second suture not specially prominent. 
Ovipositor short, about half the length of abdomen. The whole body is clothed 
thinly with short white pubescence. The 2nd cubital cell in the wings smaller than 
the first and very much narrowed anteriorly. First abscissa of radius almost equal 
in length to the second, white the third is more than three times the length of 
t he second. The recurrent joins Ist cubital at some distance from its ape.x, and 
this distance is almost equal to the length of the second intcrcubitus. The third 
cubital nervure is rather faint. 

Male ; 2 mm. Slightly smaller and narrower in build. There are dark marks 
on back of head, and on mesothorax near teguhe. The mesosteruum and propo- 
denm dark brown anil polished. Antenna; slender and long with 20 to 21 joint.s. 

.\ small, short and stout built species with a uniform mclleous colour. 

Ilahitat. Described from a few males and females reared as parasites on tin; 
I'yrnlid caterpillar, C'rocidulomia binotalis, a common pest of Chruciferous plant.s. 
Coimbatore. A few mutilated specimens in the Coimbatore collection reared out 
of some galls collected from cholam e-ar-heads in Coimbatore also appear to lie. 
this sjiccics. 

This species appears to be very close to .If. kUchineri, D. & G., with some slight 
differences in colour. 

Microbracon chilocida, n. sp. [Plate XIl, fig. 1.] 

Female : Length 4-5-25 mm., ovipositor 2 mm. A black and red species with 
the whole body very smooth and shining. Head, thora.x and front legs reddish 
brown, the latter slightly paler in colour especially at the tarsal region; the ocelli, 
antenna) excepting the first one or two joints which arc slightly brownish, and tin; 
tips of mandibles dark. The propodeum in some specimens has a sliining dark- 
lirown colour. 'I'he two posterior pairs of legs dark brown with pale and fuscous 
in.-irking.s. Wings dark fuscohyalinc. .Abdomen sliiniug blackish browji, tin; 
iiieinhrancous edges and parts of the ventral side of the Jst and 2iid segments iiale 
"hitisU yellow. Segments 2-G with narrow jiale white transverse bands at the aiiical 
margin. This colour is more pruniincnt nt the sides than at the mid-dorsal region 
e.xcept in the last two soginonts, and it is very faint in many specimens. Ovipositor 
liglil brown, sheaths dark. The propodeum and [iroximal portion of the abdomen 
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Ilibit some slight variations in colour. In some the [iropodeum lias hardly any 
rk markings, and the first and second alidoniinal segments also sliow a tinge of 
lilish brown colour. 

Head as broad as, or slightly broader than mesothora.'c and smooth. The front 
•)vc the antenna; is hollowed out, cly])eus and face with sparse very short white 
bescenec. Me.sotliora.v gibbous smooth, jiarapsidal furrows not very dee[) and 
tinet. lliiid femur and tibia slightly incrassated. Propodeum conve.v and 
moth, with whitish pubescence. Abdomen ovorhomboidal, very smooth and 
iniiig, the second suture neither distinct nor cremilntcd. Ovipositor as long 
abdomen. The .second cubital cell in the wing is longer than the first, secoml 
'icissa of radius a little more than two and a half times the length of the first 
scissa ; recurrent nervure almost interstitial with first intercubitus. 

Mule : Length 3-75 mm.—4 mm. Smaller than the feimilc. Abdomen narrower 
d more or less cylindrical. The verte.x ami face above the antennic dark, though 
some specimens this dark colour is rather brownish and confined to a smaller 
•a on the head; the marginal pale white bars on the abdominal segments not very 
,ir. Otherwi.se (<f same colour and general form as the female. 

Unbital: This in.seet is very common in Mouth India and has been reared out 
a parasite on the PjTalid caterpillar, ChUo simjilej-, which is an imiiortant borer 
;t of Sorghnin and Rtuji in S mth India. Very common in and around Ooimba- 
e, and recorded from the Ceded Districts also. 

Par. nigrnccphnla. A few females of a jiarasile, very similar to the above species 
most respects, have been reared by the writer from the stem borer caterpillar on 
njal {h'uzophem pciiicella). These dilfer from typical chilociila in having the 
1(1 completely dark and with the front femora and tibia having dark brown mark¬ 
's. The recurrent nervure in the wing is interstitial. Until more specimens and 
Ics are got, it is safe to consider this form as a variety of chilocidu. 

MicrobiuviiH pictvs, n. sp. 

light brown sjjccies mottled with dark markings. 

Feiiiale : Length I-oO mm. Tcrebra 2-7o mm. 

Ileail dark brown to black, thora.v |>ale to reddisli brown. .Vbdom(;ii above 
it brown with dark markings on tin; tergites, ventral side jiah; whitish. .Abdo- 
lal tergites 2-5 with a ](air of dark broad niacuhe one on each side of mid-dorsal 
•, the mid-dorsal longitmlinal line and the sides of the sejtmenls of a pale whitish 
■iiir. Legs [sde brown mottled with dark markings. Ovipositor and untenn;c 
k brown. 

Hody more or le.ss elongated. I lead almost i|uadratc, u ith a sbalhjw narrow 
ove around ocellar area which is on a slightly higher level. Head very closely 
I finely punctured. Thora.v shining and smooth, s|)arsely jainctured. Parajisidal 
oves clear and hairy, but not very deeji, ccntrjd lobe gibbous. Propodeum 
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smooth witli ii mciliiiii tlorsul darkish cariiiiv wliich forks posteriorly. Ahduincii 
elongated and the segments distinct, the, tergites eoarsely ininctured and the pune- 
tures almost form irregular longitudinal strhe, especially on the first four .segments. 
The median longitudinal narrow light coloured area's conve.v and appears more 
or less like a longitudinal carina. Ovipositor long, as long as ahdoinon and hairy ; 
bodv clotlied with spar.se short, white puhescence especially on the Ihora.x and 
abdomen. Wings well develoiied : second cubital cell larger than the lirst, the 
recurrent nervurc joins the first cubital some appreciable distance from its apc.\. 
second abscissa of radius a little more than three times the first abscissa. 

Mule-: Length I—t-2r> mm. Similar to female in most respects : the body is 
of a darker tinge, and on the abdomen the paired ilark markings are not always 
clearly dclined as in the female. 

Ilitbilal: De.scribed from eight males and one female, (.'oimbatore. J’arasitic 
on a pyralid caterpillar boring into the fruit pods of Ponijawui ylubra. 

Besides the above definitely noted species of Microbiwon, there are in the foim- 
batorc collection stray specimens of Mknilmmm quite dilferent from the ones des¬ 
cribed above, but the material not being sulficient they are not described at jiresent. 
Among the.se arc species parasitic on the cotton bud caterpillar—y'/n/c/iu ttijiisribi, 
and the gram borer, Kliella ziiwkmdla. 'J'licrc is no doubt that this genus is very 
well re[)resentcd in fiidia and many more forms arc sure to be discovered in cmirsi- 
of time. 

The species noted above may be distinguished with the help of the following 
rough key. 

I . Red and dark coloured species with fuscous or fusco-Iiyalinc wings. 

(a) Aljtlnliii-n sinoDtli uiJ shining.n. sp. 

(/i) .AMomi’n cnirBcly i>Hn> turi'il iiinl cirnigAtfil .... n. up. 

II. Reddish or rufollavmis forms with hyaline or llavohyaline wings. 

{«) .\bdomen with dark macula; above. 

(H of Iu’shI. Iioi: i.\ tittd fitrluiiii 

I and tin* alHUnniind leruili*!* dail; al:o\r h. i\: <•. 

rJ) ilar^ marUih*,'s imuh nti lliorax ami iIm* imsh iiIir <»«ilv 

tui Hnl nml -Mli alidomiiial hcj'iiwiiIn and iiitiTi n|»l«*d , (n*< annnon. 

Cl) Dark niar!vint!S iimlinrtl (o :Wil bimI hli aluloinjiial 

;.n.l llK-M' V.TV tail.l.... 

* (b) Abdomen immaculate. 

<l) .Miilciti. ii l!iilli:-li. stiniii'j iiiiil UK-Ill.a in ...I.kii, Jii.| ikI.|IiiI 

..•II ..,ii,,-.IIm I|.:.ii ... II. 

I ’l MhIoiiii'II iivoiil. .sli!i;;|i-iKii il mnl irilili>li .m IIki' in rnliKii. .’ml 

. iil.il:.l..ill u.,1 sii.iill.i ll.au ... M.-p. 
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CnELi>N(:0.\.sTit.\, Asliir.cnd. 

Asliiiioatl. ]». /Voc. S. .1/X.NIII. I'.Miii. 

(’iinifi'osi. p. X7, SfHyf. Ill, ]0n."i. 

A C()i;iparison of the original descriptions of both Ashmeiul and Cameron leaves 
dly any room to doubt tliat they refer to the same genus, the characteristic 
tiircs of which appear more or less uiiKjue for a Vipioninc wasp. Evidently 
ncron was unaware of Ashmead’s genus. The small and stout built body, the 
•rt broad oval abdomen with the posterior segments more or less bent or teles- 
cd showing only the first two or three tergites prominently give it a cheloninc 
learauce. The deep median incision at tlic hind margin of the sixth abdominal 
incut is also a special feature of the genus. Mr. Rohwer d.lTcrs from this view. 


C'hclonoyastra basimacula, Cameron. [Plate XII, fig. 3.] 

I*hihn}a'roplaen. iyniin'ivth, (.'aiiu'ron. p. 87., Sjtnl, Zejfi, IIJ, 1005. 

P/iilouvh'ropIrc't (.‘anu’iori. Hatna Krinliua Ayvar, p. 20!1. Jic/fyl Otc .5M Entf>un>> 

Irtfjicn] Mrctiiifjt 1*1. XX. I02:i. 

I’he South Indian form agrees in almost all respects with Cameron’s description 
! habits of the Ceylonese form. The following may be added to supplement 
same. In some species, the thorax is suffused witli dark. In tlie wings, the 
>iid cubital is smaller than the first, radial very long and almost of same width 
mghout, and i!i<* recurrent joining first cubital soinc distance away from 
ape.x. Reared from caterpillars of Danaine butterflies especially— Euploea coir., 
iibatore. The writer has not been able to compare it with Ashmead’s type of 
uenus, C. koebdei^, from .Japan. 'The descriptions of three African species 
iitly noted by Brues®(at any rate, the wing neuration) appear to show that the 
i-Ccylonese species is quite diilcrent, and perhaps even not congeneric with the 
lean forms! 


(Jhelouoi/u.Hm Irijusnula, n. sj*. 

M I ill:") tiie writer collected a imi.ss of small white cocoons on the leaf of the tree 
■ha pinnata in Bangalore. Out of this, only a few im|)erfcct specimens were 
•d out. This insect appears to be very close to O'. Ixi-miificula, but with distinct 
ires. The most important one is the. lucsencc of three distinct dark stripes on 
■oe.sothnra.x, the central one the shortest of the tliree. Ooncral colour is testace- 
lirown. Head and thorax fulvo-Lestaccoiis, ocellar area dark, antenna- and 
testaceous, median segment sulfii.sed with dark. Tlie median dorsal patch 


' /■■. S-, x,ii. Mil".. \ .\.X. i>. I!'*.. I'loii. 

• . I Iftftf v • .1/ r ii-itji .\f H mu, .\l.\'. i.e. 7-.'.7r.. 
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Mroximal abdominal segment, and tl.e third and the follomng segments dark 
Ovinositor testaceous. Antcmuc long; basal line of scutellum distinctly crenulaU , 
propodcum carinated, parapsidal furrows distinct, the lobes ‘ ^ ‘ 

puncturca and covered with fairly long whitish pubescence. -Wings long aiul 

liyaline, the neuration almost as in basimacida. r t 

The above is only a provisional description to show the distinguishing ca u 
as far as possible. A more detailed account will be given when sufficient material 
becomes available. The insect is smaller in size than basimacula and cjuite dill- 
erent in colour features. 


Iphiaolax Group. 

The Braoonid genus lykiaulax was originally erected by Forster m 1802. Sinci' 
then, within the past sixty or more years it has so happened that numerous forms 
with many striking differences have been dumped into this one genus from al par s 
of the world. A reference to Szepligeti’s ffcncro Inscctorum Volume on the fan.ily 
published in 1904 shows a record of 209 species under this genus, a record that i.s 
second only to another equally confusing genus of tlitf family, vtz , Bnum. n .■ 
later paper^ on the Braconidie, Szepligeti has attempted to break up this hetero¬ 
genous complex by erecting as many as nineteen different genera to indude several 
Le ts which would otherwise have been brought under /pMax I He has also 

published a synoptical key to identify them. , , , . 

The Indian forms so far recorded under Iphiaulax number about twenty, nms 
of them from Eastern IJi.nalayas, Burma and Ceylon. There is not a single record 
from South India till now. though in the Coimbatore collection there arc some 
which would certainly come under this category. It is the intention of the present 
writer if possiUo to make a.special detailed study of the Iphumhx Ihuron 

groups especially found in South India and niake it the theme for a future pa,.er 

L Braconidie. Meanwhile, such forms that have been derinitely ideiitifiod as 
belongiim to ,ircviously recorded species or as new ones are mcliideil in this pa,.er. 


C.A M I'Y 1.' >N KI nr.-’, Szcpliget i. 

(Tennes. FiizcL, XXIII, p. til. ItlOO). 

The main characteristics of this genus ai.pear to be the ].osscssion of a l.asal area 
or a Carina at the ba.se of the 2nd abdominal segment, no lateral furrows on abdo¬ 
minal segments, the abdomen roundish or elliptical in form, and m some tl.e basal 
and cubital nerves of the forewings bent or broken. 


.iiniff/.t of thf. liuiujuriu 


,V. If. IV. !•. r,l\K I 
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(latiipi/loumyitu cei/Ionicun, C'nnicron. [Plate Xll, (ig. ‘2.j 

Jtitiron Cfijloui' ('ameton. ji. -TJ. jVfDichcutcr Memoir^*, 1807» 

('iitrifii/tnunini.^ri't/lniiirn.'*. I’aiiiiikrishnii Avyar. |i. itttU. h'nt. /'ca‘.. 

'I'lic following a(l(lili<inal c.liiUiictcrs may be added lo supplement (.‘ninoroirs 
description of this insect. Ffiiiah-.: Vertex shiidng black. A narrow groove run.s 
from tlie front of the anterior ocellus lo tlie base of the antenme. Pnrapsidal furrows 
distinct, not very deep or creiiulated ; lobes smootli with sparse clothing of while 
]>\ibesccncft, Ba.sal line of scutclhiin crenulated; scutcllum smooth with a few punctu¬ 
res, propodeum darkish brown and shining, clothed in short white hairs. Abdomen 
ovorhomboidal. second segment coai-sely punctate i-eliculatc, basal triangular area 
smooth and si'.ining ; the following tergites coarsely punctured but not so much as 
tlicsecond. Wings long and fu.scohyaline, the radius very long, reaching the very tip 
of the wings, second abscissa more than three times the first and two-thirds tliat 
of the third, stigma long, the basal portion of the cubital nerve is distinctly 
curved, recurrent received just before apex of first cubitus. 

Male : Similar in sisc and colour, though the front legs are of a lighter testaceous 
tinge. 

Habitat: Fairly common in'Coimbatore as a parasite on the grub of the weevil 
Alciiles bubo, a pest in the shoots of Scsbunia, JiHliijoJera, and Ci/amopsis. Noted 
also in Bellary on the same weevil. Two specimens in the Coimbatore collection 
sliow that the insect jiarasitises a borer in brinjal-also. 

Caiiipyhnicunix mrinogaxtm, n. .sp. 

h\v,y,(ih: Length T-u mm. ovipositor <> mm. 

Head and thofax of a fleshy red colour, smooth and shining ; the region of the 
vcrtc.x behind the ocellar region and the malar space on either side down to the 
level of the middle of the eyes dark in colour. Ocelli and antcniue dark, the palpi 
and mandibles dark brown. I’rostcrnum and dorsal surface of metathorax dark- 
brown. Forelegs have the coxa; red, the other joints greyish to dark lirown, fore 
tarsi reddish brown ; hinder legs dark speckled with grey and brown. Abdomen 
•'ibove and ovijiositor d.’irk. Ventral side of abdomen pale whitish with dark mark¬ 
ings ; the membraneous portion of the tst si-gment apiicars on eacli dorso-latcral 
■side as a pale whitish longitudinal patch. Wings fnsco-hyaline, stigma dark with 
its basal portion yellow, irregular hyaline patch in first cubital and faintly along 
2nd intercubitus. Head broad aliove almost quadrate, very smooth and shining. 
Face above antenme and below ocelli distinctly excavated and shining. A narrow 
groov'c runs from front ocellus to base of antenme. Ihc front and mouth part.s 
clothed in pale white pubescence, scape of antenme stout and not quite round, 
-phorax smooth and shining, porap.sidal grooves clear but shallow and riot crciiulate, 
basal line of scutcllum crcnulatc, pleurae and propodeum Bmooth and clothed with 
short white pubescence. Abdomen ovorhomboidal, convex above, sicond ar.;l 
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followiii.r t.M'i'ilcs covered with eoui-se irregular carmai, mostly arranged longitndi- 
nallv i.rsome portions the wliole surface is irregularly reticulate, the second scgnieid 
luis'a small shining smooth triangular area at base, the vertex of which .s drawn 
Dosteriorly as a fine cariiui almost to the margin of the segment, i he sides of ‘.^ud 
!i„d :trd segments have, also small shallow lateral indentations. Ovipositor longer 
than abdomen. Wings long and c.xtend beyoml the abdomen Hadial cell long 
reachin-r the wing apex. .Second cubital longer than first, second abscissa of radius 
five tinres the length of the first and two-thirds that of the third. Cubital nerve 
curved at ha.se, tlie recurrent nervine almost interstitial, second mtcrciihitus almost 

of the same length as the first, but rather inconspicuous. 

Described from two females collected in the coffee estates of Coorg (April IDU). 
'I’hc species does not appear to be a previously recorded one, so far as (he wrKei 
knows. Tn many respects, it comes near cei/lonicus, but the colouration o( the 
head and the strong and almost reticulate cariiuo on all the abdominal tcrgites 
clearly distingui.sli this new species from others. 


Campijhmcuntx (ricawmius, Cameron, Var. nov. nigra. 

{Brucon (ricariimiu.'!, Cameron, p. 3;}. Munch. Mem.. XLI (4), 1897.) 

For want of suflicient material, the South Indian form is here considered ns a 
variety of Iricurinalus. The following points in the characters of this insect aiv 
added to point out the diflerences, and to supplement Cameron’s original desenpdon 
of tricarinalm. The head has the whole vertex and its back broadly sulluscd with 
dark colour. I'rothorax black. The iiicsothorax has the characteristic three him ; 
stripes idedian segment above and almost the whole of the petiole black. All 
the atxlominal tergites fioiii tlic 2iid uniformly black witliout any adimxliivc. 
Second suture finely crcmilatc and broader at the mid-dorsal line. 'J'lurd and fol¬ 
lowing tcrgites very finely rugose longitudinally, with no keel »» t'lc centre. 
Wings fuseohyalinc almost as in cetjlonicm and carinoga.s/m. Radial cell very 
i long and narrow at posterior end. 1st abscissa of radius not only very much shorter 

' than 2nd and 3rd, but is shorter than either the 1st or 2nd intercubitiis, stigma long 

and dark brown, the basal iicrviirc not bent, the recurrent almost interstitial, 2nd 
intercubitiis wavy, not straight. 

! One of tlic striking features which brings this form close to rncunnnfn.c is the 

1 presence of tlie three dark stripes on the mcsonotuni. 

J llahiiut: One female from Taliparamha, Malabar, .September 1917. 

t 


Cam'pyloneurus indiciis, ii. sp. 
Female : Length 7 mm., ovipositor 3-5 mm. 


-*• 
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General colour of body nifo-llavous, autcnna) as long as body and dark, palj)! 
fulvous, mandibles, socclli and ovipositor slieatli dark brown, ovipositor reddi; li 
brown. "Wings : basal half fulvous, distal half fusco-hyalinc, costa and stigma black, 
the latter bright yellow at base. There are hyaline clouds across the 1st cubital 
and along the 2nd intcrcubitus. Legs rufo-flavous with tarsal tips dark brown. 
The head and often the tliora.x of a lighter hue than the abdomen, the latter is 
suffused with irregular dark patches on 2ud and 3rd tergites. 

Vertex smooth and shining with a few punctures, each giving rise to a short hair. 
Front above antennaj slightly excavated and with a median furrow. Parapsidal 
grooves long and clear, but shallow and not crcnulated ; lobes smooth and shining, 
scutcllum smooth with the basal line having distinct punctures. 

. Propodeum smooth and pubescent with short fulvous hairs, mouth parts, face, 
and mesothorax also sparsely pubescent. 

First abdominal segment with dorso-lateral grooves separating middle portion 
into an elongated triangular area which is fulvous and has a faint central carina. 
•Second abdominal tergite very coai-scly reticulate, the reticulations mostly longitu¬ 
dinal. There is a small smooth shining triangular area at ba.se, the vertex of the 
latter is produced as a distinct carina, which extends to a little beyond middle 
of the segment; on each lateral side of this area there is a faint shallow groove nearer 
t o the anterior lateral margin of the segment. The following tergites have a rough 
corrugated surface and no strong longitudinal reticulations are found as in the second 
segment. The suturiform articulation is distinct and clearlj’^ longitudinall)' striated. 
The apical m.'irgins of 3rd, 4th and .oth with narrow trairsversc grooves whicli give 
the segments a more or less raised appearance at the post margin, the segmental 
junctions are constricted and distinct, tliat of the 2nd and 3rd being broader than 
I he suturiform articulation ; ovipositor slightly shorter than length of abdomen. 
Wing stigma long and acute posteriorly, radial very long, ovate, and very narrow 
posteriorly forming almost an acute angle at its junction with wing margin ; cubitus 
licnt at the ba.se, 2nd cubital much longer than first, recurrent almost interstitial. 
The first ab.sci.ssa of radius very small, the 2nd more than four times and the 
(bird about six times its length ; it is'alsn shorter than either of the two interen- 
liitals. 

■ il/ofc : iSimilar to female. Length .'5-7 mni. The abdomen (and in some the 
propodeum) is suffused with dark markings much more than in the female. 

Ilubital : liolampatty Valley, Coimbatore (JJccember 191!)) a few males and 
females; a male and another female in the Coimbatore collection collected in the 
Walayar forests (May 1922), Malabar, also ajipear to belong to this species. It 
is not unlikely that the iio.sition and .synonj'iny of this insect may have to be modified 
hiter, since it belongs to a fairly large groiiji of rufo-fulvous forms having half fulvoii.s 
and half fuscous wings, the characleri.stic hyaline clouds on the fore wings, and 
\\»c basal smootli area on the 2nd abdominal tergite. 
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J3AriiyAi’LAX, Szcpligeti. 

(p. 559, Ann. Hung. Nat. Mns., V, 190G). 

Balhyanlax trypaniphaga, u. sp. [Plate XIII, fig. l.J 

Fanale: Length 4 mm. Terebra 2-5 mm. General colour fulvo-tcstaceous. 
Head and thorax testaceous, abdomen pale fulvous, with dark patches on dorsum 
of segments two to four. Ocelli and antenna; dark brown, scape and first two 
joints of latter reddish, palpi and legs pale yellowish except the tarsal tips which 
are dark. Median segment with the median dorsal area narrowly dark, wings 
hyaline and irridescent, costa fuscous, stigma pale brown. OA’ipositor dark. J he 
(lark colour in the abdomen is confined to the apical margin of the 1st 
abdominal segment, the mid dorsal area of the 2nd and 3rd stigmcnls 
broadly, and a basal triangular area on the 4th torgitc. Other regions of 
abdomen including ventral side pale fulvous. Head transverse, vertex broad with 
a few isolated punctures. Parajisidal furrow's of thorax long, distinct and 
liairy. the lobes smooth and shining; scutellum smooth and shining with (he 
basal line crenulatc and the apical region hairy. Jlcdian segment smooth and 
shining ; along the median line is a gentle groove in which runs a fine sharji 
black longitudinal cariua. Abdomen elongated and jnorc or less cylindrical, 
convex above. First abdominal segment grooved at sides, the central raised, 
triangular area coarsely reticulate at apical margin. Tlic dorsal region of the 2nd, 
3rd and 4th strongly riigoscly punctured and the surface is rough and reticulate. 
The basal smooth area in the 2nd segment is very small, a median carina like pro¬ 
jection runs along the dorso-median line of all the segments. This carinal region 
is of a lighter colour and interrupts the black dorsal patches of the 2nd and 3rd 
tergites. The suturiform articulation is distinct and longitudinally cremdale. 
The second and third segments have on each dorso-lateral side a^sniall, transversely 
shallow groove, not very distinct. The apical margins of all abdominal segments 
from the 2ud onwards show out as distinct, more or less smooth transverse bars of 
a lighter colour. Thorax covered with short pale white pidjcscence. Ovijiositor 
longer than abdomen. Wings hyaline and irridescent; sccnml cubital cell longer 
than first, radius reaches the wing apex, the first intercubitus is slanting and makes 
the 2nd cubital cell narrower anteriorly, first abscissa of radius shorter than tlic 
second, but almost etjiial to the second intercubitus; recurienl joins first culiitus 
some appreciable disUnce from its apex. 

Ilabilnf: Anantapur, South India. Parasitic on Trypdid maggots in the 
Iruils of Alwigium lantarckii, April 1914 (About half a dozen females). 

UaUiyauhix carpoinyiuc, n. sp. 

Similar to Irypamijihaga in many respects but the colouration is clearly diilerent 
in tin’s species. The dark colour on the mcsol.hora.x and the abdominal tergites of 

c 
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Jeepcr liu 9 and more extensive and the ground colour is of a ligiitcr hue. Head 
and thorax Uglit testaceous, antenna;, ocelli and a narrow mark behind vertex dark, 
llie central lobe of the mesothorax shows in some lights a dark median longitudinal 
line, the whole of the median segment above shining dark brown. Legs pale yel¬ 
lowish, hind tibia; and tarsi iufuscated. The dorsal area of abdominal segments 
15 broadly black, this black colour l)eing interrupted along the median dorsal line of 
segments 3-5 by a pale whitish carina like ridge ; it is not interrupted in the 2nd. 
Tlic dark area on the 6th segment is confined to its basal half only. The otiicr 
parts of the abdomen including the e.xtrcmc apical margins narrowly of segments 
2-4 and the ventral surface, of a pale whitish yellow colour. Ovipositor fuscous 
and hairy. Paiap.sidal furrows distinct, faintly punctured and hairy, lobes smooth 
and shining, basal line of scutellum crcnulate. Jfedian aegment smooth and shin¬ 
ing with a median longitudinal carinated groove. The abdominal segments dor- 
sally, especially in the black area, very coarsely reticulate punctate. Abdomen in 
shape and size similar to Irypceniphaga. Ovipositor long, as long as or slightly longer 
than abdomen. Wings and wing neuration as in the last species. Male ami 
female similar and slightly smaller in size than the previous species. 

Habital: Coimbatore. Bred from maggots of the fly, Carpomyia vesuviana 
attacking Zizyphus fruits. January 11122, (Two females). 

The insect described by Cameron as Bmcon ilea from Trincomali appears to he 
a Batkyaulax and from the short and incomplete description it appears to closely 
approach the two .species described above. 

SiGAi.moG.i.sTRA, Cameron. 

([I. 124, Slrails Jour, Hoy. Asi. Soc., Vol. 39, 1903). 

Bigalphoyastra greeni, Cameron. 

i Cniiicroii. |i. SH, Sjxil, 111. lOO.i. 

One South Indian specimen collected at Coimbatore in February 1920 agrees 
with the description of Cameron’s gretni recorded from Ceylon. It is a slender, 
very long insect, with the ovipositor longer than the body ; head, thorax and front 
four legs testaceous red, autcninc and abdomen dark, hind logs dark brown. Wings 
fusco-hyaline. The fourth abdominal s<;gmcnt in the. Bonth Indian siiccies is 
smooth above and there is a lino median dorsal carina running along the third 
and fourth tergites. 


IimihrA'hin, Tliomson. 

This genus, originally erected by Tliomson in 1892, was considered congeneric 
with Iphiaulax, Forster, by Szepligeti in 1904, but he has separated it later in 1906 * 

Iluny. A'al. Mus., IV', ji. 549, 1900. 
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in his elaborate synopsis of the Iphiaidax complex and restored its original generir 
rank. TIio most important character, among otliers, by means of wliich lie separates 
Iphutulax from Ipobracon is the presence in the latter of a basal area or keel on Hie 
second abdominal segment. Endcrlciti in a recent paper lias added ' a supple¬ 
mentary generic feature viz., '■ Iliulerrand i/w 3 hi.i 5. .Miihminal lt'iyilc.s rolliij 
ohiiti Que.rjurclit’.n oilar liniivniiiiijcn Jiiudruck.” Tliere is no doubt that this genus 
is well represented all over India, and tlie species probabl)" play a very important 
part in the natural control of many beetle pests of valuable forest trees. The fol¬ 
lowing two forms wliich definitely belong to this genus and which do not appear to 
liave been recorded till now are here described as new. 

Ipobracon kanurensis, n. sp. [I’late XIII, fig. 2.] 

Female: Length 11 mni. Ovipositor 18 mm. ifead, thorax and front pair 
of legs reddish brown, anlenine, mandibular tips, abdomen and ovipositor sheath 
deep brown to black, ovipositor brown. The four hind legs dark brown with the 
trochanters having reddish tinge. Propodeum dark brown. Ventral side of abdo¬ 
men and the membraneous dorso-lateral edges of first segment pale yellowish with 
black markings in the former. Wings fusco hyaline, costa and stigma dark brown, 
the latter with an elongated fulv'ous mark at base, acro.ss the first cubital cell is a 
faint hyaline streak. 

Ifead transvense-ciibital, as broad as mesothorax, antennee with the scape long, 
stout, cylindrical and hairy ; it has also a coarsely punctured surface. Ocelli placed 
on a slightly raised area ; few punctures between the ocelli; the front excavated 
below this region and the face excepting the median area which is more or le.ss 
smooth and shining, closely punctured and pubescent. Vertex smooth and .shining 
with a few i,solatcd punctures. Eyes large. Thorax smooth and shining, parapsi- 
dal grooves distinet and smooth, central lobe of mesonotum prominent, smooth ; 
scutcllum smooth with the basal line punctured and the apex hairy. Propodeum 
smooth with a few isolated punctures each giving rise to a hair. Jletaplcura! hairy. 
Abdomen elongated and more or less lancet shaped, first segment long. There 
arc two longitudinal cariiuu along the mid-dorsal area enclosing a central elongated 
space which i.s irregularly crenulated ; each lateral margin is al.so raised into a long 
sharp Carina. The dorsum of second .segment very strongl}* carinaled and reticu¬ 
lated. The basal triangular area is longitudinally sfriated and the two sides form 
prominent longitudinal cariiiie which meet at the apex of the triangle and whence, 
a sharp carina extends to the apex of the segment. The area bordering this trian¬ 
gular space in the 2nd segment is very strongly carinaled and reticulate mosllv 
with longitudinal Carinas and some ridges running sideways. The sinterior dor.so- 
latcral margin on each side of the segment is slightly foveated, smooth ami shining. 
The dorsal surfaces of 3rd and 4th segments have numerous fine longitudinal carina! 

•Xiir. Aeiiii. .Iiii.svr. h’lruii. Ilr'icoii. (.Ire/*., Katurg- I'JIS) I!I2U.) il. 
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ml do nob have tlic coarsely reticulate appearance of the second sogiuout; the 
ntero-lateral corners of these two segments are also smootii and slightly foveated. 
’he sutures between the 2nd and 3rd and the 3rd and the 4th segments distinct and 
renulate. The posterior segment smooth. The extreme apical margins of seg- 
aents 3-5 appear slightly raised, csiicciall)' at the mid dorsal area, and more or less 
ransversely smooth. Ovipositor longer than body. Wings long, radial cell very 
ong reaching ape.x of wing, first abscissa is short, one sixth of the second abscissa 
nd about one ninth of the third. It is less than half the length of cither of the 
wo iutercubitals. The 1st of the latter is slightly longer than the 2nd which latter 
s also curved in the middle, not straight; the recurrent joins the first cubital just 
>efore its apex ; the latter is bent (arched) outwards basall 3 ^ 

Habitat: Wand.sei forests. South Kanara District. Collected hovering about 
ogs of reccntlj' cut timber, September 11)13. Described from half a dozen females. 

Ipobracon (lenliscapa, n. sp. 

Female : length 8 mm. ovipositor 11 mm. 

Head fiavo-tcstaceous, the vertex above and the front downwards up to the 
level of the antcniue dark, base of antenna: reddish, ocelli dark brown, prothorax 
and front legs flavo-tcstaceous with the bases of the femora and tibia of the latter 
nluscated. Antenna:, mesothorax, hinder four legs, abdomen above and oviposi- 
or dark brown to black. Verte.x and thora.x with shining white pubescence. 
Mcsopleurm tinged with testaceous. Wings fusco-liyalinc, stigma fulvous at base 
lievond that dark brown, veins dark brown. V'entral side of abdomen yellowish 
■.vhitc with black markings. 

Head quadrate cubical, vertex broad and shining with a few punctures each 
giving rise to a hair. The front from the ocellar region to the base of antenna; 
broadly excavated and smooth with the region ou both sides of this pit punctured, 
riie scape of the antenna Is well developed and strong, the basal portion is coiis- 
cricted and appears as a sciiarate c^'lindrical joint, the body of scape stout and more 
or less broadened di.stally where it has two tooth-likc tubercles. iScape punctured 
•ind hair}'. There is a median narrow groove from base of antcniue to clypeus which 
is slighti}' depre.sscd, the face smooth and lightly pubescent, idalar regions broad 
.and smooth. 

The whole thora.x is fringed with short wl itc jiubcscence, central lobe of incso- 
noium smooth and shining, parapsidal furrow not crcnulated, basal line of scutel- 
lum crenulatcd, median segment smooth and [lubcscent. Abdomen elongated. 
First abdominal .scirment longer than broad, lateral margins raised as sharp carina, 
centra! area coarselj’ rugose, base of 2nd segment with the triangular area enclosing 
a sharp carina, the sides of the triangle meet just beyond half of the segment and 
meet the apex as a single carina, the borders of the triangle on each side coarsely 
reticulate ; each of the antcro-lateral angles with a shining smooth area. 3rd and 
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'Itli segments closely and irregularly longitudinally striated, antero-dorsal angles of 
3rd also with smooth shining area ; 5tli tergitc smooth. Ovipositor long, longer 
than body. Wings fusco-hyaliue, veins as in the last species, the cubital arched at 
base, the first abscissa of radius very short and radius very long. 

Habitat: Shpvaroys, Salem Dt., April 1913. Parasitic on the grubs of a weevil, 
Acicncmis sp., on bark of dead wood. From half a dozen specimens. 

The insect resembles in most respects kanarensis but can be distinguished by the 
different colouration of tiie head and thora.x, and the structure of the antennal scape. 
Both arc evidently beetle parasites. 

rpHiAi'i.AX, Forster. 

According to the latest diagnosis of Szepligeti, this genus includes forms which 
have the following imjiortant characters. “ No basal area or keel on the 2ud abdo¬ 
minal segment. Abdomen roundish or trilateral, not longer than head and thorax 
but broader tlian tlic thora.x, second half as long as broad.” Only those which 
the author has been able to definitely make out as new or recorded ones are included 
here. 


Iphumlax r.lizcu.t, Cameron. 

(p. 107, Entomologist, 1905.) 

Habitat : Salem (January 1910), one female specimen. It agrees in almost all 
characters with Cameron’s description of the species recorded from Deesa, Bombay 
Presidenev. The only important difference is that in the South Indian forms it 
is not the apical abdominal segment above that is black in colour but the whole 
posterior region of abdomen from the 4th segment inclusive. A few characters not 
noted by Cameron may be added here to supplement his descripfem. A distinct 
longitudinal groove along proplcura. Iffesothorax smooth and shining, the furrow.s 
faint. Antemue long. Verte.x of head broad and smooth, scutellum and propo- 
dcum smooth ; the latter clothed with short white hairs. The central area of 1st 
abdominal segment raised and finely longitudinally striated, nnter or lateral angles 
of 2nd, 3rd and 4tli tergites witli a sliallow groove. 2nd and 3rd sutures di.stinct 
and the former distinctly crcnulate, tlie apical margins of 3rd, 4th and 5th segments 
have a narrow transverse groove along the wliole breadth of the abdomen. 

This may be regarded for the present as a colour variety of Cameron’s elizeus. 

Ipliiaulax spilocephahis, Cameron. 

(p. 584, n. .7. XVIII, 1907.) 

Habitat : Coimbatore, in clwlam and maize field-i; a fairly common .specic.s, 
evidently a parasite on borers, but not bred out from any borers so far. Tbe 
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>ntli fiidiau forms a^roo with Cameron’s description of the species first re- 
irded from Deesa. The males liave tlic abdomen broader than tliat of tlio female, 
lie antenn.'O in both are very long, that of the male lias a brownish tinge ; 
•d, Itli and .otii abdominal tergites have the extreme apical margins trans- 
-rsely groo%'ed. The face above the antcniiaj excavated with a nanow median 
roove running from ocellar region to bases of anteiuue. In the wings, 1st and 
nd cubital cells almost equal. 1st abscissa of cubital slightly longer than 2nd, 
•current interstitial; a hyaline streak is present along the 2nd transverse 
ibitiis. In the abdomen the central raised area of 1st segment as in elizcus, the 
d segment is not quite olcarl)' longitudinally striated, though both the sutures 
low the stri.'n distinctly. One specimen from Kallar (Nilgiris), October ItUV, 
IS a flavoiis colour with the antenme deep brown, the yellow streak along inner 
argin of eyes clear and the extreme bas '. of the antenna) above is also yellowish, 
he abdomen is short and stout with the apical transverse furrows deep and very 
ominent. The 2nd cubital cell is slightly longer than the 1st. In other respects 
ajirces with the Coimbatore forms. 

O 


Iphianlax sirawuneits, Cameron. 

(p. 172, A. M. N. H. XIX, 1907.) 

llabiUtt : Ycrcruid, Shevaroy hills, April 191.‘1. One female caught on the wing, 
le insect agrees in all rc.spects with Cameron’s description of the type of the species 
’orded from Tennaserim. 

The tlirec species of Ipliut’tinx noted above might be brought under Szepligeti’s 
mis fli/hoijaxler (n) in his Iphiunlax group, due to the comb-like striation of the 
•itral elevated area of the first abdominal segment. 


Iphianlax spiloccphalijormis, n. sp. [I’latc XIV, fig. 1.] 

In general form and colouration, this insect is similar to 1. xpUowphahix, 
may l»e distinguished, however, by the following imiiortant features. Thr- 
ipositoT in the female is longer than the abdomen and slender in this species, 
die in xpiloicphithts it is shorter and stouter with the sheaths broader distally. 
le first abdominal .segment has a distinct median longitudinal keel along the raised 
angular median ar‘a and the 2iid segment has a distinct smooth triangular area 
the luiddle of its base with the aj)OX of this triangle drawn back as a distinct keel 
Host to llie a(iical margins of Ibe segment; this important feature of the 2nd 
gmen' is ahseiit in the other species. In spiloccphalus, c.xcepting the sutures 
• we.en the segments which arc longitudinally striated, the dorsal area of the 
rnieiits 2-5 iueliisivc is clo.sely punctured and it is only on the 2nd segment, cspcc- 
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ially at the base, that the punctures are mote or less drawn o\it into irregular long 
striic. In this new species the dorsal surface of 5th segment is smooth, those of the 
other segments 2-4 inclusive liavc longitudinal striae, more pronounced on the 2nd 
segment on both sides of the central area and median keel; in addition, the apical 
margins of 3rd and tth liave distinct longitudinally striated transverse grooves. 
In the wings of this species the base of the cubital nerve is distinctly curved, the 
2nd cubital cell is broad and has the sides almost parallel, unlike as in xpilocepfinhis 
which lias the first transverse cubital distinctly slanting, thus making the anterior 
side of the cell narrower ; the 2nd cubital cell is also bigger and slightly longer than 
the 1st in this new form. Wliile the narrow median groove in front of the head is 
distinctly seen in spiloctpJialus, it docs not extend below the bases of the 
antennre in this new form. The scape of the antenna in tiiis latter is also slightly 
different in structure. Tt is stout, and tuberculated at the distal end near its 
junction witli the flageriun, and tlie tubercle is clearly seen projecting on the 
ventral side, particularly so in the male. Tlie general colouration of the body 
and wings similar in both. This new species appears to be slightly bigger in 
size. Female 14 mm. and ovipositor 11 mm. 

Habitat : collected from Coimbatore, Salem and Hcllary; appears to be fairh' 
common, hood habits nob known. 

Besides the speeies definitely de.scrihed above, the Coimbatore collection con¬ 
tains three or four distinct forms wliich, so far as the writer could make out, do not 
exactly correspond with the descriptions of any of the previous Indian and Ceylonese 
records of Canieroii, and some of them have been returned from the British Mu.scuin 
unidentified. They .are very jirobably new species, but still the writer hesitates 
to describe these forms as new ones for the pre.scnt, since it is likely that sonic at 
least of tlicse forms possessing a basal Carina, a smooth area, or both on tlie 2n(l 
abdominal segment arc likely to be separated from Iphiaulao; and brouglit under 
other or new genei’a like Cainjii/hmeuTus, Sz. ilonoijonogaslra, Vier, etc. F'irthe 
present, therefore, the writer prefers to merely point out the main dislinguishing 
features of these forms. All e.xcept tlie fourth are of medium size and are rufous 
or (lavo lutcus in colour with slight variations in wing colouration. 

T. 2nd abdominal segment with a .strong median keel very slightly bvi.iulciicd 
ii( the base and e.xtetuling a little beyonil middle of segment. 

(a) IJod)' Intens, wings llavo-iiyalitie with the li]is sliglitly smoky and liaviiig 
the bn.se of 1st rnbital and tip of stigma dark. (Specimens from 
Coimbatore, N. .Areot, lAladnra, Tinnevidly). 

(/)) 'I'lie wings flavous yellow basally, fu.scons liyaline beyond, with a 
hyaline cloud running across wing from ba.se of sligina to the junction 
of the. recurrent with enbital. (fJoimbatore, Salem, Mysore.) 

II. (o) 2nd abdominal segment with a smootli triangular area at base, the ape.'; 
of the triangle e.xtcnding as a Rue median Carina up to miildle of segment. (CJaujaui, 
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ysorc, Coorg, Jlalabar, Salem aucl Coiinbatoic.) This form more or less approaches 

I moron’s Brcicon pauperatus ^ from Khasia Hills. 

(f>) The triangular space very smooth and davous with no keel from apex, an¬ 
nua! greyish brown, posterior segments from the 3 rd and the liiiid tarsi dark brown 
i colour. (One female from Coimbatore.) 

Ii’iiioiLTA, gen. nov. [Plate XIV, fig. 2.] 

This new genus is erected to include a Vipioninc wasp which possesses many 
iitures of Cameron’s Chooilin and Thomson s Ipliiaulctx, but shows striking differ- 
iiccs from both. In the structure of the head, tlie prothorax, prostcrimm, hind 
ss, the second cubital cell of fore wing, the tubcrculatc base of the antennaj and 
ic comparatively small eyes it agrees with Ohuoillu. rhe broad ovoid shape of 
1C abdomen which is broader than the thora.x, and the characteristic oblique fur- 
)ws and anterolateral comer plates of the abdominal segments give the insect the 
■ok of an Iphiuulax. It dilTcrs from Chuoilla chiefly in the absence of the frontal 
irinatcd plate below the antenna) and the prominent teeth on the scape of the 
ttcr, but instead, there is a rudimentary and rough outline of a plate like pro- 
etion in front of the antenna and the scape is tuberculated instead of being toothed, 
roin Iphiaulax it differs in the large size and shape of head, the structure of the 
'itennal scape, the structure of the prothora.x, and in the size of the second cubi^l 
■II in the wing. The other features are noted in the description of the species 
‘low. 

Type : 7 . mahtbanca, n. sp. 

Iphinilla milubaricd, nov. s|). 

Female : length Ifi mm. ovipositor l.'> mm. 

Head and thorax flavous, abdomen rufo-flavous, legs llavous, antcnnie e.xcept 
treme tip whicli is slightly rufous, tip of mandible, space between ocelli, and 
•ipositor sheaths dark; ovipositor brown. Wings : liasal half bright flavous, 
stal half fuscous, with a flavo-hyaline cloud running from stigma across first cubi- 
d to the junetion of the recurrent nerve with first cubital; more tlian.half the 
igma from ba.se flavous, ape.x dark. 

Head verv well devclojicd, almost quadrate above, vertex very spacious and 
ic malar space on each side liroad. Hyes comparatively small. Face between 
-cllar region ami base of antenn.'o slightly depressed, bases of antenme tubcrculate; 
he scape is strong and cylindrical and has a distinct tubercle distally at its junction 
ith the flagellum. 'J’hc front below antcmuc sliows the rudiment of a thin i)latc 

II the surface. The cl3'peal region is shagrecned. The vcrtc.x and malar space 
.■ry smooth and shining. Palpi and lower regions of fac.’ with short fulvous bair.s. 


^ j», Mufhh. .Vcj/.c »/•'’» 
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Thonix long and ovoid and more or less flattish. Trothorax has the clmracteristic 
central incision on the basal lobe. I’arapsidal furrows not very clear, scutclluin 
and median segment smooth and shining, the latter clothed with fulvous hairs at 
tlic sides. Legs stout, femora slightly swollen at apex. Abdomen broadly ovoid, 
not longer than head and thorax ; first segment longer than broad, deeply grooved 
along each side, the central triangular area is finely longitudinally striated and is 
fulvous in colour. The 2nd, 3rd and 4th segments arc broader than long, with the 
dorsal surface of all finely longitudinally striate. At the centre of the base of tl;c 
2nd segment is a triangular area of a lighter colour, enclosing very fine longitudinal 
stria). From each side of the base of this area runs a striated lateral groove separat¬ 
ing the anterolateral margins of the segment; the base of the 2nd segment on each 
side of the basal area is very smooth and shining but the extreme anterolateral 
corners arc coarse and pubescent. A similar pair of lateral grooves arc found on the 
3rd and 4th segments also, but arc not so very distinct. The suturiform articulation 
is distinct and striated. The apical margins of 3rd and 4th segments have striated 
transverse grooves. The posterior segments arc smooth. Ovipositor long, almost 
as long as the body, but not broad or hairy. Wings are well developed, the 2iid 
cubital cell is as big as the 3rd, recurrent nervurc meets first cubital at some dis¬ 
tance from its apex ; the 2nd and 3rd abscissa; of the radius are almost equal in length, 
the tliird slightly longer. 

Habital : One female, Taliparamba, Malabar, September 1918. 

This insect is a well built and fairly large wasp. The writer has only perused 
the ilescription of Cameron’s tyjje, viz. C. lamellala, but has not seen the insect. 
However, he has seen two other species of Chaoilla described by Cameron himself 
from the Malay Archipelago, viz. C. rujicr.ps and C. laticatula. In all these tliree, 
the 2nd cubital cell is longer than the 3rd and the ovipositor sheaths of both the 
Malayan forms arc broad and densely pilose. Cameron docs not mention anything 
about the ovijiositor of lamellala. In all these three, the abdomen is comparatively 
longer than in malubaricu. 
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GENERA AND SPECIES NOTED IN THIS PAPJ^U. 

1. Vipw gUHUIlSt C'rtllUTOlU 

*J. Vipio gracifi*, sp. 

S:tc}wbrfia)» nicevilUi* liiiijilmm. 

1. detente, Cameron, 

'i. Sttn'dif'icon froiitom^icnUttutf ii. sp, 
r>. Aphr(t^lobroron Jlnvijxniii/t, Aslnncud. 

T. moculijyfitui.^, ManinUrisliiia. 

S. Aphrostobracon alcidiphugv-a^ u. sp, 

H. Tropobmcon lnU»^. Camerou, var. iudii't. 

H». Kfiiropobrnoin indict ;,'cn. ct. sp. nnv. 

i I. Microbrocott Iffrogif Duel. A Uon^ih, vnv. Iciroyi. 

1 2. ^ficrobrftcolt lefroyi var inchnrdian, 

!:J. Microbroo)U geUcbuUpfiogtt3, lu sp. 

* i. AficrobntCfin incftruatuSf n. sp. 

' .Uierobraron mcUtiuf. n. sj>. 
ft. Microbntcon picim* ii* sj>. 

7. .yficrobmeon chihcidfi, n. sp. 

ChnhnoijfJilrii b^-^inwcftbi, Caiiicroii. 

(Viclon^tftttrn n. sp. 

*. Ctimpyhneuriis c^.ylonicm, Cameron. 

I. C'iinpyl')neHru9 c^trinogttslrftt n. sp. 

'■*. Giitnptjlonvtnis indic(f, n. sp. 

' Citnpytoneiiras trknrinnla.f. Cam., var. u. nigm, 

’I. n*fthpanV/x lri/p(vniphfHj't, ii. s(», 

.1. /i'fthyauhtx enrpotnyiaa, r. sj>. 

Sigalpbog(t.ffni gr*eni, Canioroii. 

’7. /pobrftcon- ht/iorefiskf n. sp. 

*'<. /pobr(fco» fifin/ki'ftjHif ii. sp. 

M*. /pbinuh/x eltzfii-^, Cameron. 

:n. fpbiftffliz spiloccpbalt/.^, CnmcToii. 

'A. Iphiftulux Mrtitnincu-ft Cameron. 

Iphinulax spilncephalifurwiiy n. sp. 

•:l. tidtvdUd uidhibdricd, jjfii. and sp. nov. 

EXPLANA'ITON OK PLATE V. 

.\(i4‘rohrn('on kftoyi, vur. tuchftrdiue, Kamakr. 

:;*■< laid singly on u eat«TplUar, 2, Vomii: larvae feeding on the body of a ralcrpillar. 'A. A full 
Lion II larva, sido ' i« \v. i. A neatly full giown larxa. dorsal .7. Coi-ooiis, <». rncooiis fiom 

nliieli llir adults have <*nn*rged, 7. Pupa of a feinule, iloisal view'. 8. I*upa, Nentinl \iew, '.1. 
A dult ma le. Kb .A dult fuma lo, II. .Mid<llu j»arl of thoi'a.x (meso-Hternuni) of fmimlo, vent ral 
xicu'. All liginrs ar« iiiagniliod. 'J’he outline shi’U'Ins show the imtnriil sizes. 
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lohnounionid (Labciuv). 



I'ig. 2. Wing iiriinition of ICIINEUMONII) and BRACONID types. 

; ('-(.'iislal. U-Radial (innrginnl). M-Mcdian. 1-)^ D* D*-])iscoidnIs. C* C* C^*Cubitals. 55 
.^I.Stiljtnedinn. S 3!'-.Snbmeiib’lbin. M*-McdioIlan. ct-('ostellan. (D* & R**l8t and 2nd Ris- 
eoiilals of autfiors). I5*-Jfrnchinl«. (IP.Apical of aviUiora). A'Anal. C -Cubitcllan. D - 

Ibsroidcllan. U -Itraclik'llan. A' A"-AiicHan. 

■ ./■vi/riM; ab-Costn. bc-sliginn. Iil;li’.rniliii.s. gig'-ciibiliis. fj‘-mcdiiiR j’r'a-discoidcus. pp- 

siiljdiseoiilii.M. uwt'-.subiiieilitis. t' ii'-braebiiis. jj'-basal. kk'-lst intcrcubitus. lt'-2nd 

intci< iibitiis. ii'-reeiirrent. j' I'-ncr viilits (transnicdiaii). a' b'-Hiibcostclla. V j'-inccliclla. 
Inm'.Milaiif.'iIii'lla. Iili'-rniliella. gg' laibilella. iin.ncrvcilus. fib' d-mctacarpiis. b' cl'-mcta- 
|■ar|M:lla. n' r'-bracbiella. jnin'-iiiteianella. 

" llorisiiiologv of the Ifvmeiioptcrous Wing ” by Rohwer and Gabnii. ]‘ior. But. Bor. ll'(M/rtny. 
lo». Vol. XVllL p. 71. Ibiti). 








1 (A) Healthy and (B) parasitised caterpillar of 
Diutraa in cane. Parasitised by Aponteles, 


Fig. 2. Caterpillar of Ncriura splun 
parasitised by Braconid. 



Fig. 4. Vipw smenust Cam. 


I'ig. 5 SUnoi^racon tii et iUci, llinglinm 
Foiiiah* X2 




















Rg. 1. Jlierobraeonehilceida, a. ap. 


Fig. 2. Oampylonaurtu ceylonietu, C»menm. 



















NOTES ON SOME INDIAN LBPIDOPTERA WITH 
ABNORMAL HABITS 


BY 

Dr. T. V. Ramakrishna Ayyar» b.a., ph.d., f.z,s. 

Madras AgricuUural Deparimetil^ Coimbatcre^ 

It is a fact well known to all entomologists that the great majority 
of butterflies and moths (Lepidoptera) are plant feeders, either 
found on growing plants or breeding in dry vegetable matter ; a 
few are also found on clothes, wool and fnr, bnt very few eRbibit 
the abnormal habit of living in company with other insects and 
often at the expense of the latter. While instances of Lepidoptera 
which are subject to the unsolicited attentions of other insects, 
especially of parasites and predators of sorts, are numerous and 
quite common all over the world, examples of moths or butterfites 
which seek the company of other insects and live in association 
with them appear to be comparatively few: and in some of the 
known cases onr knowledge of the mntnal relations between such 
hosts and guests Is also quite imperfect. In spite of these facts, 
the few Lepidoptera that exhibit such abnormal habits are not 
uncommon in different parts of India, and observations on their 
bionomics go to show that some of them are also of economic 
importance. This paper presents a brief record of some of the 
observations made by the writer on the bionomics of a few such 
Lepidoptera with curious habits noted so far from South India; 
incidentally a few records of such examples noted by others in 
different parts of India are also included, the idea being to make 
the ivhole paper a brief summary of our knowledge of entomophih 
ous or entomophagous Lepidoptera recorded so far from India. 

BuiUrilies^ —Among the Rhopalocera the Lycsenid species Spalgnts 
epuis^ West, is the only insect so far known, which has been found 
to seriously interfere with the economy of other insects. The 
caterpillar of this butterfly, unlike other known forms of the group 
which are free living and mostly phytophagous, is predaceous on 
different kinds of mealy bugs. It has been noted on the often 
injurious mealy bug Phenacoccns ic^fymdes^ Gr. in Coimbatore and in 
other parts of India; and in Ceylon Green ^ has noted it on 
PhenacoccHS gicmerafus^ Gr, and Pseud(>cm:its litachmsy Ckll. Recently 
in Coimbatore the butterfly was found in numbers on the mealy bug 
Pseudococcus cUri^ R, which was badly infesting some Agathi 
{^sbatiia grandtflord) plants and also on Pfmmcocms icerymdes, 
w. infesting plants such as Pithecolobitim saman^ Odina odiar and 
Ddickos lahlab. The thick set fleshy caterpillar with the hidden 
head and limbs aud covered with a white mealy coating slowly 


* E, Gieen, Coccuta of Ceylon^ vol. v, p. 396,1922. 
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moving in the midst of a colony of mealy bugs forms an exceJlent 
example of insect camouflage and is often mistaken for a mealy bug. 
The naked chrysalis into whidi the caterpillar changes and which is 
found generally attached to the plant surface on which the host and 
guest are found, presents a curious appearance to the casual 
observer; it is not unlike the face of a monkey in general contour 
and is known as the monkey face pupa* ( ). The colonr is 

dark greyish with a mealy pubescence h^e and there over the 
surface. The adnlt bntterfly that emerges out of this monkey face 
pupa is of medium size and has dark brown wings with a pale white 
spot on each fore wing. Sometimes swarms of these butterflies 
congregate on plants where there are masses of mealy bugs, 
evidently for the purpose of oviposition. From observations made, 
one is led to infer that this insect plays the part of an efficient 
natural check on some of the destructive mealy bogs, and attempts 
may be made whenever possible to test the efficacy of the insect by 
utilizing it by artificial methods. 

Speaking of lycaenid larvae, it is not uncommon to find some of 
them associated with ants of different kinds; the writer has noted 
this particularly in the case of the Zizyphm —leaf caterpillar Tarucm 
theoplirasteSf F. But in sudi cases it will be found that the ants 
seek the caterpillar for some sweet secretion, and as such, the 
caterpillar is only the passive agent and not the aggressive or 
active party, as in the case of Spalg^tm. 

Moths .—^Coming to the group of moths, over half a dozen Indian 
forms are so far known living in active association with other 
insects, and in some cases cansing definite injnry to the hosts. Of 
the latter, some of the species of the noctuid genus Enblemma are 
the best known and very widely distributed. The caterpillars of 
these species are predaceous on different kinds of scale insects, and 
in the case of those Coccid hosts which are bad pests of different 
cultivated plants, the caterpillars often act as very effective natural 
enemies. The following Coccid feeding species of Eublemmu are 
known from India and Ceylon:— 

E, coccidiphaga^ feeding on some species of the scale Leeanittm 
in Ceylon, and on the * lac * insect in North India. 

B. vinotincta^ on lAcantum sp. Ceylon. 

E. amabUis^ on Lac insect. All over India and Ceylon. 

E. scitula in South India* and probably in North India too. 

Of these forms E. scUtda R. has been noted to be commonest in 
Sonth India. In Coimbatore the writer has bred this moth from 
caterpillars found predaceous on 

1. Ptdvinaria maxima^ Gr. a pretty bad pest of Nim {Melia^ 
trees in and around Coimbatore. 


^ E, H. Aitken, Bombay Natural History Society Journal, vol. vlfi, p. 485, 
1894. 

■ G. Hampson, Cktialogue of Pbaiattfe^ British Museum, vol, x, 

^ Ibid. 

* C. S, Misra, BuUetin ofi Lac^ Piasa. (No, 142), 1923. 

* Ramaktishaa Ayyar, Memoir on Pulvinarta maxima Gr„ Pma Eni, 
Memoirsf vol, vH, 1925, 
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2. Anomalococctis indicus^ Gr. equally bad on * Babul * tree 
(Acacia arabica) in and around Coimbatore, 

3. Ceroplasiodes cajafiit Gr. a pretty bad pest on Ocimum 
sanctum^ Red gram, Lablab, etc.; also in different parts of South 
India. 

4. Ceroptasies ceriiertts^ A. The Indian white wax insect found 
on varktus plants, Lawsonia^ Mango, etc. 

5. Tackardm lacca^ K. On Zisypkm^ Rain tree, BuUa^ etc. 

6. Lccanitmi hemisphisricttm, T- On Ferns, Sandal Wood, 
Guava, etc. 

7. Psetidococcus lUacifms^ Ckll. On AilmiUms excelsa shoots. 
This insect has been noted on Pulvinaria psidii^ Gr. and Lecanium 

kemisphcsricum also in Mysore.* In Coimbatore it is not found 
so commonly on $pp* of Lecauium as on Pulvinaria maxima^ 
Anomalocouus indica and the Lac insect 
Though in the case of Cocdd pests the Eublemma caterpillar 
performs the function of a beneficial agent, in the case of the lac 
insect which is useful to man, this moth unfortunately proves a 
serious pest by devouring the lac scale and the lac encrustations; 
in some tracts the ravages of this caterpillar are so very bad that 
its control and prevention from being carried from place to place 
with brood lac, have become serious problems. In South India an 
interesting Braconid wasp * {Aphrasiobracon Ravipennis Ashm.) has 
been discovered by the writer as a parasite on the predatory 
Etiblemma caterpillar. This parasitic wasp, therefore, is a useful 
agent in the case of the BuMemma caterpillar on lac, while it is not 
so when the caterpillar infests plants of economic importance. The 
life-history of E, scUula is practically similar to that of E, cmiabUis 
described by Misra.® On stems and shoots, covered by the host 
insect, the moth lays its egg singly in the midst of the scales, 
often on the bodies of the latter. The eggs are of a shining pinkish 
brown colour with a bluish tinge, spherical in shape, and beautifully 
sculptured. The caterpillar that hatches out feeds on the soft por¬ 
tions of the growing scales one after the other and covers its body 
with a case or house made up of the empty scales of its victims 
cemented together* With this covering the creature moves like 
a limpet among the colonies of scales, especially when the host is a 
Pulvinaria or Lecanrum and devours the soft parts of a number of 
these latter. The presence of this predatory enemy on a scale 
infested branch can be easily made out by the sickly appearance 
of some of the growing female insects inside which the young 
caterpillar might be feeding, or in other cases by the presence of 
the conical houses of the caterpOlar which are distinctly bigger than 
the scales around; the characteristic locomotion of the caterpillar 
drawing the house with it is also another indication. The larva 
becomes helpless without this dome-shaped covering and its body 
has become adapted to occupy this artificial house. The posterior 


^ Cdeimin and Kaauaa, Scale Insect Pesisaf Coffee in S. India 1 1918. 

® Kamakrisbna Ayyar. * The Genus Apbi^tqhracon’, Bttll. of Bni. Res.t voU 
xvih, 18?6, p. 81. 

® C, S. Misra, Bulletin m Lac^ Pasa.i 1923 (l^o. 142). 
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region of the abdomen becomes swollen and gets attached to the 
inner surface of the shell by means of the mnscular suckers provided 
with numerous homy hooks. The head end is narrower. The 
prolegs are reduced to three active pairs including the two anal 
claspers transformed into suckers for fixing on to the shell. The 
body becomes fleshy and plumpy. A full-grown caterpillar has a 
pale fleshy-brown colour with the head, prothoradc shield and the 
tips of the thoracic legs shining black. It measures about 6 to 
6’5 mm, just before pupating and the colour becomes greyish-white. 
Pupation takes place inside the dome-like house itself, which is 
turned by the larva into a cocoon by the closiug the ventral opening 
of the shell witli a pale white screen of silk. The chrysalis taken 
out of the coccoon measures 6 mm. and is of a light greenish-brown 
colour soon after pupation. It is cylindrical with the anterior end 
roundish and the posterior bluntly pointed; the latter bears five 
short brown bristles arising from small chitinous tubercles. The 
moth is a small pale white insect with olive brown marks on the 
wing. In certain seasons it is not an uncommon sight in and around 
Coimbatore to find stems and branches of Acacia trees infested 
with the scale Ationtalococcus indicus^ Gr. covered with clusters of 
Eublemma cocoons by the thousand; of course, the caterpillar often 
harbours its own enemy in turn, vis. the braconid wasp mentioned 
above. 

Before leaving Eublemma it may be worth while pointing 
out that E. icitula R. is one of those natnral enemies which had 
attracted the attention of pioneers in the biological method of pest 
control some years ago; under its other name Emsiria scituia R., 
material of this insect was transported from Italy to California* for 
trials in checking the Olive scale Lccanium in that state. 
Another species of Eublemma— E<. gayueri Rot is recorded by Hall* 
as a predator on the mealy bug Phenacoccus kirsutus in Egypt, 

The interesting butlittle known family of moths called Epipyrapid^ 
Includes species of caterpillars which have been noted to live in close 
association with different forms of homoptcrous bugs. Fletcher^s® 
account of the known Indian forms gives some information about 
this famfly in India. Hardly anything definite is known regarding 
their bionomics, especially as to whether the caterpillar causes any 
injury to the homopteron or merely lives on as a scavenger or a 
help-mate. Epipyrops pdygmpha H. and E. mrybrachideSy FI. 
are two definitely known Indian species both bred from the fulgorid 
Eurybrachus tontenioia in Coorg and Coimbatore.'* Species of 
Epipyropida have also been noted in Central Provinces and 
Mysore. In a paper on * The Natural Enemies of the Mang©hopper 
(Idiocerus sf^.) ^ in Mysore by my brother T. V. Snbramanium there 
is a record of an Epipyropid which is described as a new species 


* Insect LifCt vol. vi, p. 10,1S94. 

* W. J. Ball, 17f Ministry of AgrtCulfure, Egypt* on ‘ Hihiiiciis 

Mealy Bug p. 2S, 1921. 

* T. B. I^tclier, Report of the Third Eniomoiogical Meeting * Pasa, 1919. 

* JMd* 
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{Epipyrops £uHginosa} (see pp. 466 and 468 of BuU, Eni. Res. xii, 
1922^ RecenUy while engaged in observing the bionomics of a 
folgorid Ricania bicolorata a minor pest of coffee and citrns and 
very common on the Nilgifis early in summer, the writer <^me 
across a caterpillar among the nymphs of the bug, which latter 
possess profuse waxy tassels; but unfortunately the caterpillar 
dried up before maturing, probably this was either an Epipyropid or 
the caterpillar of the moth Ancylis glyeyphaga Mey. noted else¬ 
where in this paper. It Is not unlikely that more Epipyropidse will 
be met with on species of homopterous bugs like Fulgora, Envy- 
brachys, Ricania, Kalidasa, etc., species which are in certain seasons 
found in swarms along the Nilgiri slopes. 

Among the Microlepidoptera a few forms have been noted asso¬ 
ciated with other insects, but the relationship in some of these cases 
is stfll not quite clear. These are— 

Ancylis glycepkaga, Meyr.* noted to breed on the sugary secre¬ 
tion of the homopterous bug Phromnia margineUst. in Pusa appears 
a doubtful case. 

Pammena isocampta, Meyr.® noted to feed on scale Lecamum sp.; 
locality—Paradeniya, Ceylon. 

Brachmia xerophaga, Meyr.® Found breeding in nests of spider 
living among insect remains and grass ; Madras, a scavenger ? 

Anairachyntis falcatella, St On the lac ins^ in Ceylon* and on 
mealy bugs {Daclylepius) in Pusa.® 

Holcocera {HypaHma) pulverea, Meyr. Noted by cultivators of lac 
in North India both on the living and stored lac, known to be a 
very serious pest on lac. 

Aticylis and Brachmia do not appear to be injurious to the host, 
while the others are more or less harmful to Coccidae—particularly 
to the lac insect bi a recent paper Bassinger, it is found that a 
moth Holsactra iceryoAla, for a long time supposed to be benehcial 
as being predatory on scMes has recently been noted as a pest of 
oranges in California.® A fairly well known Microlepidopteron 
ontside India which also attracted the attention of early parasite 
collectors similar to Eublemma scUula R- is an Anstralian Cocmd- 
feedlng moth Talpochares coccophagaP Meyr wMch was taken to 
California for trial against scale pests. 

Coming to the family Pyraiidae, the wax moth— Galleria mdlo- 
ndla L. is a notorious pest of bee hives found apparently all over 
the world. Though it does not directly affect the bees themselves, 
the insect causes a considerable amount of damage to the hives. 
The dark brown moth lays eggs on the wax combs often in groups 
and from there the caterpillars hatch out and feed on the wax. The 
dirty yellowish white caterpillar which grows to about an inch 


* T. B. Fletcher, Pusa Ent, Series Memoirs, vol. v1, p. 45, 1921. 

* E. Meyrick, Exotic Microlepidoptera, vol. i, p. 196, 1914. 

® E. Meyrick, Etdo, Month, Magazine, 1914, p, 219. 

* E. Meyrick, Bombay Nat. His. Soc. Jour,, vol. xvi, p. 607,1905. 

* T. B. Fletcher, Pusa Eni. Series Memoirs, vol. vi, p. 45, 1921. 

® A. J. Basinger, Journat of Economic Entomology, 1924, p. 637. 

^ W. W. Froggatt, Agr. Gaz. N. S, Wales, 1910, p. 801. 
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in length tunnels through the waxen frame worlt of the combs and 
covers them with webbiug of silk, in some cases the inhabitants 
of a bee colony are compelled to desert the hive due to the depreda¬ 
tion of this caterpillar* It is interesting to note that the wasp 
Nemeriiis cati^scens^ Grav, has been recently noted by Richmond as a 
parasite of the wax moth in Colorado. With the wax moth may be 
included some sphingidse, especially the spp,QiAchermitia (Death's- 
head Moth) whicdi rob the bees of their honey from their hives. 
Among the Pyralidfc there is another example—a Phycitine moth 
{Pkyciia dentUimlUt)^ the caterpillar of which was first noted by the 
writer in Coimbatore as early as 1914, often living in association 
with the chrysalis of a Llmacodid caterpillar Parasa kpida —the 
common ‘ nettle grub * of South India, This predatory caterpillar 
appears in numbers in certain years and a good percentage of the 
cocoons of the Limacodid harbour the predatory larva. The 
life-history of this predatbry caterpillar has not yet been fully 
observed, but since the caterpillar is found more in evidence inside 
the cocoons of the host, it arrears likely that the predatory moth 
lays eggs on the nettle grub at an advanced stage just before it begins 
to spin its.cocoon. Cocoons containing the caterpillar side by side 
with the chrysalis of the host appear somewhat weak and yielding 
to pressure unlike healthy cocoons which are bard and shell-like ; 
the predatory caterpillar is short and is of a pinkish-brown colour. 
This moth has also been recorded from Bengal as feeding on the 
wild silk worm Cricula trifenestraia. 

In September 1924 while collecting and making observations 
on different Coccidae in and aroujid the Coimbatore Agricultural 
College, numerous examples of a giant scale insect {Aspidoprocius 
xylus^ Gr. M,S) were noted on a few rain trees {PilJwaslobiuin. 

In the course of a study of this insect in captivity it 
was a surprise to find that some of these big dome-shaped scales 
harboured one or more larvae of a species of Lepidoptera* Numerous 
specimens of the adult moth were reared out in capitivity and the 
species has since been kindly identified by the Imperial Bureau of 
Entomology as Euzcphcm cocciphaga^ H. The insect was originally 
noted in Sikkim and the only information about it in Hampson*s 
description^ is that * the larva lives under a Coccld on which it 
feeds *. A few notes on the bionomics of this insect as studied 
at Coimbatore are added below 

One or more caterpillars and pnpee are found inside some of 
the infested scales. The external indication of a scale badly infested 
with the caterpillar is the presence of a dirty grey attachment of 
silk and frass all round the base of the scale fixing the same firmly 
to the plant surface. In course of time each infested scales become 
partially dark colcaired and sickly. This habit of the caterpillar tn 
binding tiie scale all round with such an attachment appears to be a 
device to prevent the Coccid embryos, which hatch out in hnndreds 


^ H. M. Lefroy, Indian Instci Life^ p. 514,1919. 

“ G. Hampson, Bombay Natnrai History Soci^ Journal, vol. xvlij, p, 262, 
1908. 
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from inside tlie Coccid, frown crawling oat from beneath the motlier 
insect as is normally the case. It was noted that, while from these 
scales which had the firm silken fastening at the base no embryos 
emerged even after longer periods, from others where there was no 
fastening or where the attachment was interfered with and small 
passages made, the small fiattish golden coloured coccid larvse with 
their fringe ol long hairs characteristic of this scale began to emerge 
and crawl over the plant surface in numbers. Some of the cemented 
scales when opened contain two or three caterpillars in different 
stages of growth or one or two pupae in tough silken tubular 
galleries in the midst of dead and partially destroyed eggs and 
embryos of the host. From observations made so far, the cater^ 
pillar appears to be predatory and in order to secure its own safety 
and conserve its food, which apparently consists of the eggs and 
larvae of the coccid, it constructs the firm attachment around the 
base of its host. The following points so far noted in its life* 
history may be added. Glistening light greenish yellow eggs are 
found laid singly on the dorsal surface of the host insect mostly 
at the posterior region. The egg is spherical and fiattish resem* 
bling a scale with the surface b^utifully reticulated. Numerous 
eggs are found laid on single coccids though the exact number laid 
by each moth was not obser ved. The young caterpillar that hatdaes 
out crawls abont the posterior edges of the scale insect for a time 
and gradually disappears inside the latter entering the same by 
making a passage through the ventral region. Gradually the cater* 
pillar or if there are more, these caterpillars fix the host scale to 
the plant surface by means of the fastening described above. A 
fairly well-know»i caterpillar about to pupate measures 6*5 mm. 
In colour it is greyish green above, pate gray below, head and 
prothorax dark brown, and head almost blaclo A glistening hemi¬ 
spherical spot is found on each dorso-lateral side of the mesothoracic 
region dark in colour and enclosing a glistering space giving rise 
to one or two hairs. Similar but much smaller ones are found on 
the dorso-lateral region of the penultimate abdominal s^ment also. 
Spiracles are light ^own and the body is fringed with short isolated 
transparent hairs. Two or three very faint longitudinal stripes are 
seen in scane specimens along the dorsal region. Pupation takes 
place within a tnbular closely woven silken coccoii inside the host 
scale. Pupa is 6 mm, long, general form short and stout, colonr 
reddish brown, wing sheaths and ventral region of a paler brown; 
there are two short dark spines at the posterior tip. The pupation 
period in some cases noted in captivity in No\'ember lasted 7 to 10 
days. The moth is dark greyish-brown in colour. Each upper 
wing has a double transverse dark marking. The palpi are upturned 
and sickle shaped. Compared to the hinder ones, the first pair of 
legs are much smaller. While resting the moth has the head end 
raised and the hind end lowered, the wing tips touching the sitting 
surface. As far as tiie writer is aware this moth appears to be first 
recorded example of a lepidopterous insect living in association 
with the giant Coccidse of the family Moiiophlebinae, and the 
only recorded example of a Pyralid fonnd in association with 
Coccldee. 
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Theie is no doubt that many more cases of moths or butterflies 
with these curious habits might eidst in different pairs of India and 
discovered in due course of time. As stated before this paper is 
just an attempt to invite tlie attention of entomolc^ical workers all 
over India to this aspect of insect bionomics—an aspect which is 
not only of biological interest to the pure scientist^ but has its own 
economic importance and value. 
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THE ECONOMIC STATUS OF INDIAN THYSANOPTERA. 

By T. V. Ramakrishna Ayyar, B.A., Ph.D., F.Z.S., 

Madras AgricttUural Department. 

In India the economic r61e played by insects of the order Thysanoptera, popularly 
known as " thrips,” has not become so conspicuous as in some other parts of the 
world. The different kinds of thrips affecting specific crops such as Wheat, oats, tobacco, 
fruits, onions, cacao and hot-house plants, in Europe, America, the West Indies 
and many tropical areas, are insects of established notoriety, and some of them cause 
severe and extensive damage to valuable crops from time to time ; but so far no 
species of Thysanoptera has as yet gained such prominence in India. Neither Lefroy 
in his book on “ Indian Insect Pests ” (1904), nor Fletcher in his publication on 
“ South Indian Insects ” (1914), has recorded any insect of this group as a definite 
pest among the numerous forms listed as injurious. In his other and more voluminous 
text-book, " Indian Insect Life ” (1909), however, Lefroy, in the course of a brief 
chapter devoted to Thysanoptera, just refers to the three Indian species which were 
the only ones recorded till then, viz. : Idolothrips halidayi and Phloeothrips anacardii, 
described by Newman in 1856, and Panchaetothrips indicus, described by Bagnall 
in 1912; and only one of these, the last, had any economic importance, having been 
noted on turmeric in Madras. 

During the course of his studies on the systematics and bionomics of Indian 
Thysanoptera for the past few years, the writer has noted a few forms that have 
begun to attract the serious attention of the farmer and the economic entomologist 
and which are likely to attain the status of pests. The inclusion of species of 
Thysanoptera among injurious insects has been often looked upon with some 
scepticism by entomologists in the past; but evidence is frequently forthcoming 
to show that some of these insects are imdoubtedly harmful. With the idea of 
investigating this question the author has gathered some data, which are here briefly 
recorded. In addition to notes on the host relations and food habits of those forms 
which have already justified their claim to be regarded as pests, a list is added of 
such of the others as may possibly assume the status of pests under favourable 
conditions in the future. The main object of this paper, therefore, is to invite the 
attention of farmers and economic entomologists to the present activities and the 
possible potentialities of this little-known group of insects in India. 

Before dealing with the different species, it may not be out of place to add a few 
remarks on the food habits of Thysanoptera in general. The great majority of them 
are plant-feeders, and these are found chiefly on the softer tissues of various plants, 
such as flowers, shoots, buds, tender leaf-sheaths and leaves, and often under bark ; 
in almost every flower one usually comes across some thrips or other. The method 
of feeding consists in lacerating the soft and sappy portions of vegetable tissue and 
sucking up the juice. This drainage of the sap causes different kinds of injury; 
in some plants the leaves curl or roll up, in others the flowers fade and drop 
prematurely, and in some others the shoots and buds wrinkle and fade. There 
are also some thrips which produce galls. Though some species are found feeding 
on various plants, many forms confine themselves exclusively to one kind of food- 
plant. Most Thysanoptera are phytophagous, but a few have been noted to be 
carnivorous—^feeding on the eggs of minute creatures, such as small insects and 
mites. 

The most important species from an economic point of view are the following :— 

Thrips oryzae, Williams. The rice thrips is a small black species found on paddy 
seedlings in almost all the important rice tracts of South India. It occurs in Tanjore, 
Malabar, Chingleput, Mysore, etc. It is also recorded on rice in Assam and Java. 
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When the rains are delayed the young seedlings suffer considerably; the tender 
shoots and leaves become curled, turn pale and dry up, unless control measures 
are undertaken. 

Hdiothrips indicus, Bagnall. This insect has been noted on a variety of crops 
such as ragi (Eleusine), daincha [Sesbania), groundnuts, onions, Colocasia, etc. ; 
in Bombay it has been found doing damage to potatoes and cabbage ; in North 
India to indigo, onions and brinjal (egg-plant). It often does appreciable damage 
to groundnuts, causing the disease known as " tamara novu ” in Tamil. The species 
has been recorded as a serious cotton pest in Eg 5 ^t. 

Scirtothrips dorsalis. Hood. This insect has been found doing appreciable damage 
to chillies in the Gimtur tract for the past two or three seasons. It has since been 
noted in other parts of South India on castor, brinjal and a few other plants. When 
the writer first collected this species in 1916 nothing was known of its injurious 
habits. 

Taeniothrips distaUs, Ky., and T. longistylus, Ky. These two species are very 
common in South India and have been noted on a variety of food-plants. On lab-lab 
and groundnuts they have occasionally been found causing severe damage by in¬ 
festing the flowers in numbers and causing them to fade and drop. 

Taeniothrips lefroyi, Bagn., and T. setiventris, Bagn., have been observed on tea 
in Darjiling. 

Thrips tabaci, Lind. This is a very well known insect and distributed all over 
the world, being a notorious pest of onions and tobacco ; latterly it has been found 
on cotton also in some countries. In India it has been noted on cotton and cabbage, 
but not as a pest. 

Rhipiphorothrips cruentatus, Hood. The grape-vine thrips has been observed 
in Coimbatore, Bangalore, Bezwada, Madura and the Punjab. On young grape 
leaves it causes noticeable injury. It is also found on Eugenia, Tertninalia, rose, 
etc., but it is only grape-vine that suffers appreciably. 

Hdiothrips haetnorroidcdis, Bouch4. The hot-house thrips of Europe and America 
is found all over the world as a pest of plants grown in glass-houses. In India it 
has been found in Bangalore and Coimbatore doing serious damage to the foliage of 
garden crotons. 

Selenothrips rubrocinctus, Giard. The cacao thrips is well known in the West 
Indies and other cacao-growing countries such as the Gold Coast and Ceylon. In South 
India it has been recently noted on cashew nut trees in Cochin and Malabar, though 
not as a pest. 

Haplothrips tenuipennis, Bagn. This is the only insect of the subdivision Tubu- 
lifera that has been noted as a pest of an important crop, all the species mentioned 
above being members of the suborder Terebrantia. It has been recorded as causing 
injury to tea in Assam during the past few years. 

Arrhenothrips ratnakrishnae, Hood, and Rhynchothrips vichitravarna, Ramakrishna, 
are also tubuliferous species causing very serious leaf-curling of the garden plant, 
Mitnusops elengi, in the town of Coimbatore and its vicinity. 

The species dealt with above include some that are well known pests and some 
others that are tending in that direction. It would, therefore, be well for economic 
entomologists to turn their attention to these insects and endeavour to devise measures 
to check their multiplication and distribution. The author also considers it advisable 
to put on record whatever information we have regarding localities and food-plants of 
all the other species of the group which have been noted on cultivated crops in India 
and which, though not doing any real harm at present, may have chances of becoming 
injurious at any time when the conditions prove favourable. 
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Terebrantia. 

Hydatothrips ramaswamiahi, Ky. Noted on indigo and swordbeans in Coimbatore. 
It has recently been collected in numbers in grass sweepings in Coimbatore. 

Dendothrips indicus, Bagn. On arrowroot. North Malabar. 

Dendrothrips bispinosus, Bagn. On tea leaves, Kotagiri, Nilgiris, 4,000 ft. 

Ayyaria chaetophora, Ky. In flowers of cow-pea {Vigna catjang), North Malabar. 

FrankUniella sulphurea, Schm. A very common insect, found on numerous 
plants all over South India ; among these are Dolichos lablab. Hibiscus spp., lucerne, 
chrysanthemum, chillies, jasmine, and groundnuts. 

Taeniothrips jonnaphila, Ramakrishna. On maize and sorghum in Coimbatore, 
Guntur and Samalkota. 

Isoneurothrips orientalis, Bagn. In numbers inside jasmine flowers, Coimbatore, 
KoUegal, Pusa; in flowers of Morinda tinctoria, Coimbatore. 

Thrips florutn, Schmutz. A very common form found in flowers of many plants, 
sometimes in numbers. The food-plants include sunn hemp {Crotalaria juncea), 
indigo, pomegranate, cumbu {Pennisetum typhoideum), jasmine, banana, lab-lab, 
Eugenia and orange ; foimd all over South India. 

Thrips nilgiriensis, Ramakrishna. Inside orange blossoms, Runnjnnede, Nilgiris, 
4,000 ft. 

Thrips paltni, Ky. In lab-lab flowers, Coimbatore ; in lantana flowers, Nilgiris. 

Thrips pandu, Ramakrishna. In flowers of citrus plants, Coimbatore. 

Stylothrips brevipalpis, Ky. In chrysanthemum flowers, Coimbatore and Nilgiris. 

Bregmatothrips binervis, Kobus. In leaf tips of sugar-cane. South Arcot and 
Coimbatore. 

Anaphothrips oligochaetus, Ky. In flowers of cotton, pomegranate and Caesal- 
pinia, Coimbatore. 

Anaphothrips ramakrishnae, Ky. In numbers in leaf-sheaths and flower-heads of 
cumbu, Coimbatore. 

Anaphothrips citridnctus, Bagn. In arrowroot shoots. North Malabar; in 
cholam (Sorghum) leaf-sheaths and on grasses, Coimbatore. 

Panchaetothrips indicus, Bagn. This insect has been noted on turmeric in Madras, 
Coimbatore, Malabar and Travancore. On the West Coast it has been found on 
arrowroot leaves also. Recorded from Pusa on banana and turmeric. It sometimes 
occurs in numbers, but whether it does any real damage is not yet certain. 

Tryphactothrips rutherfordi, Bagn. Found on tender shoots of brinjal, cotton 
and Datura in Coimbatore. 

Tubulifera. 

Eurhynchothrips ordinarius. Hood. Has been noted in flowers of agathi 
(Sesbania) in Coimbatore. 

Haplothrips ceylonicus, Schm. This is a very common insect and may be found 
in some numbers in many flowers, such as those of mango, jasmine, lantana, and 
coconut, in different parts of South India. The author suspects that it may cause 
some injury to mango flowers, in which it is found very commonly. 

Haplothrips ramakrishnai, Ky. In cluysanthemum flowers, Coimbatore. 

Haplothrips soror, Schm. In chrysanthemum and lantana flowers, Coimbatore 
and Nilgiris. 

Gynaikotkrips pallipes, Ky., and G. chavicae, Zim. Found in leaf galls on 
pepper (Piper nigrum), Wynaad, Malabar, 2,000 ft. 

Kleothrips subramanii, Ra mak rishna. On leaves of coconut palm, Chingleput, 
near Madras. 



A NEW CHALCID WITH BRANCHED ANTENNAE FROM SOUTH 
INDIA. (TETRACNEMUS INDICUS, SP. NOV.) 

By T. V. Eamakeishna Ayyah, B.A., Ph.D., F.Z.S. 

Very few groups of insects can approach the Hymenopterous divi¬ 
sion Chalcidoidea in numerical strength, economic importance and 
the possession of remarkable morphological and ecological characters. 
In the Encjudiine sub-division of this group seven or eight genera have 
so far been described as having curiously branched antennae ; all these 
have been discovered so far in Europe, Australia and America, and 
none have so far been described from India. During the course of 
my studies on the parasitic Hymenoptera of South India I happened 
to rear out an interesting form with branched antexmae belonging to 
the above group. This insect in its generic characters agrees with 
Tetracnemus, West., but differs materially from the only known species 
of the genus, and is described below as Tetracnemus indicus, sp. nov. 

The first example of an Encyrtine Chalcid with branched antennae 
was described as early as 1837 by Westwood under the name of Tetra¬ 
cnemus diversicornis and for nearly fifty years this was the only species 
known with branched antennae. Later on, other forms were dis¬ 
covered and at present we have eight known genera which may be 
brought under the tribe Tetracnemini erected by Howard^ in his interest¬ 
ing paper on these insects. In this paper six geneTa-—Tetracnemus, 
Tanaostigma, Calocerinus, Tetraclidia, Pentacnemus and H&mdidia 
are described ; since its pubhcation Howard^ has described another 
new genus Tetracnemoidea, while Timberlake has added another new 
genus Hexacnemus. With the exception of Hexaclidia the other seven 
genera known so far are monotypic. The new species Tetracnemus 
indicus described in this paper is the second species of the genus Tetra¬ 
cnemus —^the oldest genus of the Tetracnemid Chalcids, 

Tetiacnemus indicus, sp. nov. 

Male. —Length 1-1 mm. General colour grey brown with the limbs 
of a paler hue ; parts of mesonotum and posterior region of obdomen 
of a darker tinge ; eyes black ; ocelli brovmish ; antennae with the 
scape almost white, the 2nd joint (pedicel) brownish ; other joints 
and branches pale grey ; mandibles light grey with brown tips ; thorax 
grey-brown ; legs yellowish white with hind femora and tibiae tinged 
with grey-brown ; wings hyaline with the veins and setae dark brownish ; 
abdomen grey-brown, its posterior region darker. 

Head hemispherical, broader than long, broadest across the eyes ; 
anterior margin arched and with two conspicuous sharp projections 
on each side of the median line ; surface of head finely reticulate in 
places. Antennae almost as long as head and thorax, scape projecting 
far beyond anterior margin of head, of almost same breadth throughout; 
second joint (pedicel) short, globular, narrower at base ; the two ring- 
joints very small and inconspicuous. Each of the four succeeding joinus 
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(funicular) drawn sideways and forwards into a long brancli; each, 
branch or ramus more or less bent forwards towards the base of the 
antennal club ; ramus of fiist funicular joint constricted at base, its 
basal portion broader and as long as the next joint; base of 3rd joint 
longer than that of either the first or the second and shorter than that 
of the fourth, which is the longest of the four branched joints ; fifth 
funicular joint without any branch, slightly longer than the base of 
fourth. Club elongate, ovoid. Funicular joints, their branches and 
club fringed with long hairs. Thorax massive, surface faintly reti¬ 
culate. Wings with the veins set with sharp short spines, surface 
covered with minute setae. Abdomen elongate-oval, almost as long as 
thorax but narrower ; segmental divisions faintly visible, lateral bair 
tult (vibrissae) on 3rd abdominal segment fairly long. 



Tbxt-mg. 1.— Tetracnemus indiaiB, sp. nov. Head with antennae. 

Measurements of type 1*1 mm. ; head length *330 mm. ; breadth 
•462 mm. ; thorax length -352 mm. ; abdomen length -370 mm. ; 
antennal length '616 mm. ; length of antennal joints scape 176 (jl, pedicel 
SOp, ; funicular joints, I 30p, II 40p, III 75p, IV 85p, V 105p and club 
140p. 

Habitat. —Three males were bred by the author as parasites of an 
injurious mealy bug, Pseudococcus citri C., commonly noted on Agathi 
{Seshsnia aculeata) in Coimbatore. The host, mealy bug, is also a com¬ 
mon pest of other plants such as coffee, cocoa, etc. 

This species differs from the type-species T. diversicornis of West- 
wood in colour, and in the structure and size of the antennal joints 
and branches. 

Type No. ^ in the collection of the Zoological Survey of India. 

Litesatuee. 
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IHE ECONOMIC ASPECT OF INSECT ASSOCIATIONS 
WITH SPECIAL REFERENCE TO SOUTH INDIAN COCCIDAE 
(SCALE INSECTS AND IV^ALY BUGS). 

. by’ . 

T. V. RAMAKRISHNA AYYAR 

The existence of such phenomena as parasitism, S 3 mQbiosis, commen¬ 
salism, cannibalism and otlier curious associations in the animal world is a fact 
well known to all biologists; but as far as the - writer is aware such relations 
are now’here found in such numbers and in such extraordinary and remarkable 
varieties as in the realm of insects. 

' Those fleas that do us bite 
Have otlier fleas that bite them, 

And those in turn have others - 
Ad infinitum' 

This well known doggerel describes in a pithy way the web of life among 
insects. The- significance of such mutual associations, the benefit or 
disadvantage of such affinities to the individuals concerned in their struggle 
for existence and their effect, if any, on other organisms in nature, and 
especially on man, are therefore problems of great interest and well worth 
the attention of not oply the entomologist or zoologist, but also that of every 
biologist and even economist. • Such a study forms an important aspect of 
that branch of biological science known as Ecology. Insects in their superior 
numerical strength, in their diverse varieties, in their easy dispersal and wide 
distribution, and in their remarkable relations to other forms of life, afford 
numerous interesting examples for the study of this brandi of biological study 
in its multifarious aspects. Very little work appears to have been done in 
this line, at any rate, on insects in India. The writer has been trying to do 
something in this direction by a systematic study of the Coccidae of South 
India, their relations with other foims of life and the economic imiwrlance, if 
any, of such associations; and this paper is designed to place on record the 
results of a preliminary study so far made. 

Gatcral organisation and life history of Cocddtc .—Before coming to the 
main theme of the .subject, viz., the associates of Coccidm, their intci'-relations 
and the importance of those affinities, it may not be out of place to indicate 
very briefly the salient features in .the general organisation and life history of 
the Coccidae which might have a bearing on the subject of the paper. The 
insects included in the family Coccidae belong to ojxler of bugs {Ehynchola) 
and are closely allied to plant lice in various w’ays. The great majority of 
these are minute forms, the largest among them not exceeding IS to 20 m.m. 
in length. The general moiphological characters and the features in the life- 
history are more or less similar throughout the group. In all ca.scs the insect.s 
.Secrete a covering for the body which may be of hard chitin, soft wax, hard 
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resin or mealy matter, and with a few exceptions the grreater part of their ? 
Jives is spent in* a-stationary condition on the food plant; and for alJ outwarf 
nppeaiance • they, resemble lifeless encrustations on the plant. suriace^^ A 
generation of coccids .starts with the ^swarming'of hundreds of fairly, active, 
larvae or young one.s out of the batch of eggs from under the mother scale,; 
these which are almost microscopic, in size and which possess all- insect 
diaracters such as legs, feelers, eyes, etc., after restlessly wandering over the 
food plant for sometime, which may range from a few hours to three or 
four days, anchor themselves on the juicy parts of the plant by means of the 
needle-likc ’ feeding tube. Soon after fixation the larva; cast their first moult- 
and in that process lose their conspicuous legs and feelers ; the characteristic' 
scaly or mealy secretion now begins and the insect feeds and grows in this 
position. Froim this stage every female becomes fixed for hfe, but the male 
larva after a few days emerges out of its scale as a slow moving adult insect 
with all insect features and one. pair of wings in most case.s. Tliese crawl 
over the female scales which arc mature by this time and after fertilizing 
them die* away. The fertilized females feed and grow ,• very * vigorously 
from this time onwaixls and in a few weeks the gravid female, scales filled with 
eggs and covered with profuse secretion become conspicuous objects on the 
food plant; before the second genei ation of larvte emerge, the soft body of the 
female shrivels up and it dies under its scale. The morphology and life history 
briefljf noted above are similar in almost all species of the group. In some 
cases no males have been discovered and reproduction has been’ found to take 
place by the process of ‘ agamogenesis ’ (tlie female producing young., ones 
;without the help of the male) as is often found in plant lice and a few other 
insects. 

Coccid associates .—The small size of the Coccida^, the structural de¬ 
generation they pass through in life, their practically stationary existence, 
their easy dispersal and wide distribution, the peculiarities in their life histories 
and their enormous powers of multiph’cation, all these evidently, exert 
a consideiable degree of influence on their ecological characters, and one 
important result is the tendency on the part of other fonns of life to take 
advantage of one or more of tliese peculiarities in different ’ ways and thus 
become veiy' often • unwelcome associates. In the case of tlie Coccidie such 
associates are of different categories, though almost all of them’belong to the 
class of insects. The more important of these forms may be divided into 
two main groups according to‘their habits, viz. Predators aiid Parasites. 

Among the well known predators on llie scales and. mealy bugs are the 
beetles knovm popularly as the ' Ladybirds \ small and medium sized spherical 
creatures, the larva; of which greedily devour eggs and laryai of scale insects 
of different kinds. These beetles are very partial to soft scales and mealy 
bugs; the general appearance of some of these beetle larva: is very similar to 
some mealy bugs and often the predator is mistaken for the victim. .Of the 
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other predatory insects associating with scales and' mealy bugs we have tlie 
Chrysopas dr ‘ lace wings' belonging to the group NenroPtera ; the larvje of 
these pretty insects have formidable jaws with .which they attack young scales 
and feed on them. Of occasional importance are some flies of the family 
Syrphidcc (Hoverflies), the wormlike maggots of which attack and feed on the 
eggs and larvae of Coccidae. Cdmi^ared to the ladybirds, tlie relation of these 
lace wings and flymaggots to coccidse may be regarded as of minor importance. 
Among other predators on coccidae noted till now in'South India arc two or 
three species of Lcpidopiera—onQ iDcing a butterfly larva and the others the 
caterpillars of moths.‘ Among butterflies a species of Blues ^ is the only one 
kno^vn to the writer which has been found to seriously interfere with the 
economy of Coccids. The caterpillar, unlike others of the group whicli are 
phytophagous, lives in the midst of mealy bug colonics feeding on them and 
thus destroying tliem in numbers. The thickset fleshy larva covered with a 
white mealy coaling slowly moving in the midst of a colony of mealy bugs 
forms an excellent example of insect camouflage. Its chrysalis found on the 
plant surface presents an appearance not unlike the face of a monkey in 
general contour, and is knowm as the ‘ monkey face pupa This butterfly has 
been noted on two or three kinds of mealy bugs in Coimbatore. The moth 
caterpillars do not, like the butterfly, confine their attentions to mealy bugs 
alone, but are found in the company of other coccids also. Three or four 
.species have been noted in India ; of these the commonest one* in South India 
associates with some of the very common and destructive species of Coccidas 
and acts as an important natural enemy of these. The caterpillar may be 
found in the midst of the scale colonies covered with a case or house made up 
of the empty scales of its victims cemented together; with tliis protection it 
moves about the scales colony devouring the ^^ctims one after the other 
until it pupates,- fixing itself under the covering on the plant surface. Another 
moth * was found as a predator on a new species of giant coccid Aspido- 
proctus xylice which the writer discovered on rain trees in Coimbatore in 1924. 
The caterpillar of this insect weaves a sUken band around the scales thereby 
preventing all the embryos emerging out and then feeds on these creatures 
inside the scale. Sometimes 2 or 3 caterpillars are found inside eacli scale. 
Some notes on the bionomics of.these Coccid-feeding lepidoptera are recorded 
in a paper “ read by the author at the Bombay Session of the Indian Science 
Congress in 1926. 

The Coccid associates of the other important category are the numerous 
‘ Parasites.’. Most of these are internal, passing their early stages inside the 
bodies of scale insects and their activities are therefore not so evident 
and easily understood as in the case of the many predators. The parasitic 
forms affecting Coccidse are mostly Hymenopterous wasps of the family 


* Kelonging to the gentra Eublanma and Euzophera. 

“ Spalgius epius. '' Eublewma scitula. 

* Euzophtra cocciphaga //. ‘ B. J. xxiii. 1929. pp. 
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Chakida^ and many of them arc very minute insects. It is otten not. ^6y ,to 
state whether a colony of Coccklflc is inhabited by parasites or-not by. a casual 
obsciwalion; for, in many eases until after the emcvfrence of the adult 
parasite, hardly any estcmal sign is visible. The usual indication-rof parasite , 
infestation among scales is the presence of minute holes of emergence on the 
scales of the victims, and in some cases abnormal body swellings or colour; 
ation are also signs of the prc.sence of an internal associate. In the case of 
parasitism it is also often found that more than one kind associate with a scale, 
and in such cases the interrelations between the different parasites on the 
one hand, and their connection with the Coccid on the other, hand . become 
problems whicli can be solved only after very careful observation on..the 
bionomics of all the insects concerned. Examples are known where one 
parasite is not a direct associate of the coccid, but only a secondary relative— 
that is, it parasitises the original parasite of the coccid or it may be a parasite 
on a predator on the coccid host. Without a clear understanding of these 
interrelations, the economic aspect of such associations in an insect complex 
is liable to be misunderstood and cases are iriiown where such mistaken ideas 
have been foimed. Among a few such cases noted by the author in his 
studies of South Indian coccid® one is worth mentioning, v/>., the author’s 
discovery of a wasp parasitic on the predatory, moth cateipillar. This wasp 
which was many years ago (1895) bred out from lac insects in Ceylon was 
considered to be' a primary parasite of the lac coccid until tlie recent discovery 
of the fact that the wasp had nothing to do with the coccid but lived as 
a parasite on the predatory motli caterinllar. Some observations on the 
bionomics of tliis interesting insect’ are given in the author’s memoir = on 
the Nini scale.“ Thus, in the study of Coccid associates those that are 
parasites demand a more careful and thorough investigarion before we attempt 
to interpret their relationships, particularly their economic value. Among 
other parasites of minor importance are' some small flies of different kinds, 
chiefly found on soft scales and mealy bugs. Besides parasites and predators 
coccid® occasionally share the attentions of a fe\y other insects, though 
not to such an extent ' as those of the former groups. Commonest 
among these are different kinds of ants; these visit coccid colonies for 
the honcydew whicli many soft scales .and mealy bugs secrete in profusion. 
When the ‘secretion is very abundant, as in the case of some destmelive 
species and the hoheydew often wets the foliage of the infested plants, 
swarms of bees and wasps of different kinds visit the’ Coccid colonies. 
Though such relations are only casual they also play their part in the 
economy of the scale insects concefhed as is explained below. In tlie follow¬ 
ing table the associates so far known of South Indian .Coccid® are given; 
briefly indicating the status of each. 

* Af>hrastobracon ftavipennis. Ash. 

- Memoirs of the Departnieut of Agriculluni. Pasa. Ent Series xnii. 1925, pp.‘ 127-155; 

PtUtiimria maxima Gr, 
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It 155 hardly neccssaiy to add that the above list represents but.a^yery 
small fraction of Coccid associates yet to be studied in South Indiathe author 
has only just toiiclicd the fringe of the subject and there is no doubt that ^as ’a 
result of further investigations a good deal more may be added to our present 
knowledge on the subject. 

Signitieance and economic aspect of these relations, —Wc may now conijider 
the significance, the effect on the individual forms concerned and the cconornic 
importance, if any, ot these relations between Coccids and other organisms. 
While on the one hand these insects have the capacity to multiply rapidly and 
enormously and often c.ause serious and extensive damage to eultivated 
plants, on the otlier hand their practically fixed life, their small size and the 
tibsencc of any appreciably defensive organs render it easy for other forms of 
life to associate with them and enjoy the benefits of such a relation. In some 
cases the coccid itself gains the advantage by getting dispersed and distributed 
by these agencies; this is very much facilitated in the case of the soft scales 
and mealy bugs which secrete the characteristic honeydew, often in abundance 
to attract numerous casual visitors like ants, bees, wasps, flies etc. During 
the brief sojourn that these make among the scale colonies to lick up tlie 
sweet fluid, many young coccid larva and eggs get attached to their bodies 
and are carried away to other trees and places. This is very commonly noted 
by the author in Coimbatore in tlie case of the Nxin .scale."'^ Ants play a very 
prominent part in this part particularly in its relations with mealy bugs. The 
common black ant * and the notorious arboreal red ant ® are .sticking examples 
of cocciphilous ants in South India; the former often builds its ne.sts at the 
foot of coccid-infested trees and this is commonly seen in connection with the 
Babul scale * on tlie Coimbatore farm. 

While these casual visitors in most cases play a more or less fiiendly 
role, the influence of the predators and parasites on the economy of the coccids 
is far greater and much more important. In most cases tliey are Coccipha- 
gous—direct enemies of the scale. Whole colonies of yoiuig and soft bodied 
scales are wiped away in certain seasons by both predatory and parasitic 
enemies. The ladj'bird beetles are particularly important in this respect; they 
are effective against the young of the annoured scales and against the soft and 
freely moving forms also. Some of these ladybirds have been known to 
completely control many scales in the different paits of the world. In 
South India there exist a few beetles wliich play some part in this direction. 
As an effective predator on the Nini scale the writer discovered and noted 
the bionomics of a small brownish beetle which he has recently described.® 
Each grub of tliis beetle devours hundreds of the eggs and minute larvae of 
the host and acts as ao efficient natural enemy. The story of tlie parasites is 
similar in many cases. In certain seasons scale insect infestation is suddenly 

'1 Pulvinaria maxiin Gr. * Cambonotus. 

■' * Oecophylla. * Anamalococcus indteus Gr. 

* Scyiimus coccivora R. (Journal of the Bombay Nat. Hist. Soc; nxx. 192o. p. 491.) 
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checked as if by magic and a close investigation often reveals it to be the 
remarkable work of minute parasites; this is occasionally found to be so in the 
case of the common black scale ’ almost a perennial pest on the Portia {T/tespesta 
Popuhicd)'tx&ts on tlie Coimbatore farm. ' All these are evidenth^ provisions 
made by nature to keep such extraordinarily prolific insects under some 
control and help tp keep up’the natural balance of life in the world. The 
sudden outbreaks of scale pests, for the matter of that, of all pests during 
certain seasons and a lull in their activities during other seasons have to a 
gieat extent to be attributed to tlie effective or tardy influence of friends 
and foes, through other important factors like food and climatic conditions 
equally exert their influence in maintaining the necessarj' balance of life in 
nature. A proper study, therefore,- of these interrelations and the different 
factors connected with man’s welfare, will not only be valuable from a purely 
scientific and ecological point of view for the biologist, but it would also 
open up a vista of great economic value to the farmer and tlie economic 
entomologist.- The economic importance consists in the correct understanding 
of various sucli relations and the proper utilisation of the knowledge gained 
by such investigations to the best advantage. Advantage has been and is 
being taken of the results of such studies in many countries at present. In 
many tropical and sub tropical regions it has been found by experience that 
the ordinary and time-honoured methods of insect pest control, such as 
spraying, dusting, fumigation etc., do not prove very effective in checking 
some of the worst pests like scale insects, fruit flies etc., and entomologists 
and agricultural authorities in different parts of the world have nowadays 
begun to feel the need for the trial of the 'Biological methods of pest control' 
viz., the encouragement of tlie existing natural enemies of pests and if neces¬ 
sary the introduction of beneficial forms from otlier places to combat a local 
pest. It may be interesting to note tliat the pioneer attempt in this line was 
directed to check a notorious Coccid pest—the cottony cushion or Fluted 
scale.” This pest was causing terrible havoc in the Citrus orchards of Cali¬ 
fornia in the early eighties and was found to withstand all artificial methods 
of control. InT889 a United States Department officer Mr. Xoeble succeeded 
in finding in Australia, the native home of the pest, an effective enemy—the 
‘ Vedalia * ladybird and intioduced it into California. The experiment proved a 
remarkable success and since then a similar line of pest control began to be 
studied in almost every country where this pest gained entry. This 
notorious insect got itself distributed into many parts of tlie world like 
Spain, Italy, South Africa and even Ceylon and began to assert itself, 
but did not somehow or other enter India and was considered one of 
the many undesirable, foreign insccl pests as may be seen from the 
author’s paper’ 'On some foreign insect pests which wc do not want in 
India.’ But unfortunately it has recently gained admission into the country 

• Leeatnumnizrtnn,W. - Iccrya pui’cha si, ^\. 

* Ajiricultural Journal of India, xiv. 3919. p. 500-531. 


128 The Madras Agncultural Journal [Voli xyilir 

and was first noted on the Nilgiris in the spring of •1928,- on Sonie:A'-istralian . 
wattles. It is not known exactly how and when it came in. The in^ct.began 
to cause some appreciable damage and the Madras. Govemm^t-has-recentlyi 
introduced the ' Vedalia' beetle ’ from California and the result of the experiment 
is keenly watclied. It will be interesting to note side by side wi^, this aewunt 
of the. inti'oduction of the predatory beetle to .check a scale, = the recent 
introduction into India of a new Coccid in the interests of roari. •With*- thc 
object of destroying the ‘ prickly pear' whicli is a bad pest in diflercnt parts of 
South India—a species of Cochineal insect ’ has been recently introduced into 
parts of the Tinnevelly. District. During a recent trip, to Tinnevelly the.writer 
found the newly introduced scale insect spreading rapidly and’destroying^ the 
prickly pear weed appreciably. These two are just two of the many cx^ples 
to show the economic importance of a study of the bipnomics of.the Coccidrc 
in the various aspects, food.habits, associates etc. It must,‘however, be 
emphasised, again that in all such cases w’here it is intended to utilise tlie 
knowledge so gained of coccid associates for the good of man it. is veiy 
essential that the foUow'ing points should be accurately and. thoroughly 
investigated before any attempts are made to take advantage of such relations. 

i. The complete life history of the coccid in all its aspects.. 

ii. A thorough study of the associates of coccids in the same manner ; 

in this study a proper investigation of the interrelations between 
the various associates themselves is of equal importance—such "as 
the connection between parasites, co-paiasites, hyperparasites etc. 
Tliis aspect is of the utmost importance m any attempt to introduce 
an extraneous organism ; for, an unknown predator or parasite of 
the beneficial immigrant itself may gain entry without our-know¬ 
ledge and in some cases the new anival itself may prove an 
imdesirable one and unexpectedly become a pest iii its adopted 
home. In such cases the reraedj', unfortunately, will be worse than 
the disease. 

This shows that all such investigations should be done carefully and 
tlioroughly and the results applied for economic use only after sufficient and 
satisfactory trials. 

The author has tried to deal with this subject only in,a preliminaiy way 
and that only in relation to one group of organisms viz. Coccida:. He will 
feel sufficiently repaid if the notes contained in tliis paper serve in any way to 
stimulate others working on insects to’bestow' a little more of their attention 
to the bionomics and ecological relations of insects—an aspect of Entomology— 
on w’hich depend a great deal the future possibilities and success. of tlie 
economic entomologist. As explained above the study .is not only of-absorb¬ 
ing interest to the pure scientist, but is pregnant wnth. economic possibilities, 

• Vedalia cardinalis: M. 

- Dactylopius iotneotosus, L. 
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THE ROLE OF THE ZOOLOGIST IN THE FIELD OF APPLIED 

. BIOLOGY*. 

By T. V. RAMAKRiSHNA AYYAR. b.a., ph.d., f.z.s. 

{Agticullurat College, Coivibatore) 

The subject I have selected for this evening’s discourse is aireaoy 
known to you and I dare say most of you have a copy of a rough abstract of 
my paper. My idea in selecting this theme is to present a very brief survey 
of tlie more important lines of work in which the Zoologist has contributed so 
far to the progress of Applied Biology and indicate what his future functions 
might be; as a student of Zoology myself, and this being our inaugural 
gathering I thought such a subject may not be inappropriate on tliis occasion 
and not stale, at least, to those among us who are not Zoologists and to whom 
such a paper on the general economic aspects of a sister science mav appeal. 
-Though the study of Zoology was in existence as early as the fourth or the 
•fifth century b. c. the progress of this science -was greatly influenced by 
various W'orld movements. From the decline of the Greek Civilisation on 
through the Roman and early Christian epochs—which may be called the 
' Dark Ages ’ for tlie natural sciences, very little progress w'as made not only 
in Zoology but in the allied sciences as well. In the 16th Century a revival 
began, when bold natural philosophers like Vesalius, Bacon and Harvey broke 
away from the bonds of political and ecclesiastical autliorily and assert¬ 
ed tlieir views and the results of their observ'ations. Since then zoo¬ 
logical studies made rapid progress and in the succeeding centuries 
remarkable researches and revolutionary discoveries were made by 
such eminent and well known scientists as Linnaeus, Cuvier, Von Bacer, 
Lamarck, Darwin and Wallace—to mention only a few’ of the galaxy of 

• Inaugural address to the Assccialion of Economic Biologists, Coimbatore (2011) June 
1030). 
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b'ilHaiit naturalists. It must be stated, however, that until about the middle 
of the last century zoological studies were pursued more with the idea, of 
discovering and elucidating scientific truths than with the object of utilising 
the knowledge so gained towards the everyday needs and practical affairs of 
man ; in other words very little attention wa.s paid to the applied aspects of 
the science as compared with the purely academic and philosophical sides of 
it. But the rapid mardi of civilisation, the general increase in the earth’s 
population, the growing rivalry among the more advanced nations in - the 
exploitation of the rich trojiical regions, the frequent wars in that connection 
and the consequent economic needs of human communities all over the world 
—all these have compelled man to look for the applied aspects of the different 
sciences for his future needs. Thus, within the past sixty or seventy years 
the study of economic zoology has been making rapid strides, and tliis is also 
due a great deal to the progress of Agriculture which began to loom large in 
the public eye. Within a comparatively short period of time so much work 
has been done in Zoology that special branches of studies have developed in 
modern days such as Protozoology, Helminthology, Parasitology, Economic 
Entomology, Pisciculture, and Economic ornithology. The subject of my 
discourse can be conveniently dealt with in one of two ways, one method is 
to consider the work of the economic zoologist in the different groups of 
animals in their natural order, while the other is to treat of the economic 
importance of the various animals connected with the different human 
departments or activities, such as animals concerned in food and clothing, 
those connected with diseases, those connected with various industries and so 
forth. I am taking up tlie former method and in doing so I shall very briefly 
and rapidly review the work done by the zoologist in the more important 
economic aspects of the different groups of animals and wherever possible 
indicate future lines of work; anything like doing full justice to the importance 
or magnitude of the subject is far beyond the possibilities of a short paper 
like this and with the time I can reasonably expect to take to-day. I’have a 
few slides and diagrams to illustrate some of the statements in my paper and 
I believe that in subjects like tliis a diagram is more effective and telling than 
a torrent of the most carefully selected adjectives. 

Starting from the lower rungs of tlie Am'mal Kingdom we have the 
Protozoa or unicellular organisms. It will be seen tliat in no group of 
animals has work of such remarkable nature and magnitude been done in such 
a comparatively short period of time as in this group, and the branch of 
Protozoology has advanced by leaps and bounds and has almost outbeaten all 
other branches of biological study in its economic importance. The wonder¬ 
ful researches in the aetiology of malaria, yellow fever and sleeping sickness, 
the study of the causative organisms and their life histories in different hosts 
—these alone of the many other studies connected with Protozoa will be 
sufficient to indicate some of the outstanding triumphs of modern scientific 
investigations. Other studies worth noting are the researches in connection 
with the organisms causing Pebrine in silkworms, Kala Azaar in man. Surra 
in horses and Texas in cattle fever. Most of the protozoau.investigations relate 
to medical and veterinary branches and the application of such knowledge 
in the alleviation of pain and the treatment of some of the deadly diseases to 
which man and beast are subject to. The love and devotion to science of many 
of the medical zoologists who have carried on investigations, often under very 
trying and risky situations, can only be compared to their marvellous achieve¬ 
ments in the field of Science, and humanity should ever be grateful to these 
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eminent workers. Pebrine is the earliest known of Protozoan maladies and 
this disease was on the point of completely ruining the silk industry of France, 
when Louis Pasteur saved the same by lus studies of the Pebrine organism 
and his method of microscopic selection of seeds. Recent researches in rabies 
have made it easy for medical men to diagnose as to whether a suspected dog is 
rabid or not by an examination of its brain cells for ' Negri ’ bodies and then 
decide as to whether a bitten patient needs the pasteur treatment or not. In 
the following table are enumerated some of the important protozoan organisms 
with their pathogenic characters to show the importance and magnitude of 
the work done. 


Name of organism 
? 

Disease it is 
connected with 

Remarks 

Nosemn bouibycis. 

Pebrine. 

In silk worms. 

Entamoeba histolytica. 

Dysenter)’. 

In mao in tropical and semitropical 
regions (by fly). 

Negri bodies in brain. 

Hj’drophobia. 

In dogs and man. 

Trypanosoma gambiense. 

Sleeping sickness of 

Africa, carried by Ttetse fly. 

* 

man. 

All over tropics (by Mosquito). 

Plasmodium spp. 

Malaria. 

T. evansi. 

Surra in horse. 

N. India (b>* stable fly). 

T. brucci. 

Cattle nag^ana. 

Africa (by Tsetse fly). 

Piroplasma bigemiua. 

Cattle fever. 

Tick {Boophilus annulatus) Texas (first 
protozoan disease carried by arthropods). 

Leishmania donovoni. 

Kala azaar. 

Asia (Bug). 

Leptospira icteroides. 

Yellow fever. 

Centra! America (mosquito). 

Spironema sp. 

Relapsing fever. 

Asia (Lice). 

Treponema pallidum. 

Syphilis. 

Widely distributed. 


Before leaving protozoa it may be interesting to make a passing reference 
to the recent researches in soil protozoa and their effect on field crops. 
Russell and Hutchinson have propounded a theory to the effect that many 
soil protozoa are injurious to the growth of plants and that a partial sterili¬ 
zation of the soil yields better crops; this new theory is likely to lead into 
interesting avenues of investigation. 

Leaving the unicellular animals we come to the lowest of multicellular 
forms, the Porifera or sponges. It is probably not known to many that 

sponges are of animal origin and tliat they have any economic importance. 
The bath sponge or sponge of commerce used for toilet and other purposes is 
the fibrous skeleton (called spongin) of a colony of sponge organisms; this 
skeleton is rough when dry and smooth and flexible when wet. The studies 
on these creatures have shown that they can be artificially cultivated from 
cuttings in shallow seas; and at present sponge farming on a large scale is 
caiTied on in parts of the Florida coast and the MediteiTanean. 

From sponges we come to the next economically important group the 
* Worms' which constitute a very important division both from the purely 
scientific and the economic points of view. As in the case of protozoa the 
studies on worms have been chiefly confined to those forms having a 
pathogenic importance and a special branch of zoology called Helminthology 
has been erected to include such and allied studies. Most important of sucli 
worms are the Flukes, tape worms, and the round worms including among 
others the human cel-worm, the pin-wonn, the filiariasis worm, the giiinea- 
worm, gnd the notorious hook-worm. As in Malaria and yellow fever it has 
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been found that some of these worms during^ their life pass through 'alternate 
hosts. A knowledge of the relationship between the liver fluke (the*cause of 
liver rot in sheep) and the garden snail, the human tape-worm and the os, the 
guinea-worm and Uie water-flea, and the filarial worm and the house mosquito— 
all these have considerably helped us in devising various ways and means in 
the control of such disease carrying worms. Considerable amount of work has 
been done in recent yeai'S on the hook-worm (Ancyhstoma) in the different 
parts of the w'orld and it has been found that it is one of the worst maladies 
affecting man in the tropics, and that combined with malaria it has affected 
very appreciably the health of the labouring classes and racial stamina in the 
tropics. The Rockfeller health board is doing remarkable work of a philan¬ 
thropic nature in this direction in different parts of the world. 

Apart from these forms affecting the health of man there is a small group 
of worms called Eelworms, very minute forms with a wide distribution all 
over the world and affecting cultivated crops of different kinds; they live 
inside roots and rootlets and cause root nodules and often kill tlie plants. 
In this country we have eel worms attacking tea, pepper, betel vine, and a 
number of garden plants; it is probably knowm to many of you that the 
' Ufra ’ disease of paddy is caused by an Eel w’orm. The studies on earth¬ 
worms and their beneficial effects on the soil are top well knowm’ to deserve 
any special remark here. The Leech which is occasionally used as a blood¬ 
sucker by surgeons is a great nuisance in the hill plantations arid causes great 
deal of bleeding among coolies working barelegged. Not much is known of 
the bionomics of these forest fonns, and these deserve attention. 

The group Mollusca including shelled animals is of economic importance 
in different ways and zoological work on them has helped man considerably. 
Studies on the breeding and seasonal habits of different kinds of oysters, mussels 
and snails have enabled such industries as oyster and shell fish farming, Pearl 
fisheries and mother of Pearl industry to develop on a commercial scale. 
There are regular oyster breeding farms in the west, especially in America 
where oysters are extensively used as an article of food. Snails are a delicacy 
in France and in some of tlie restaurants of Paris I was shown costly dishes 
made of snails called Escargot in French. Around Paris there exist snail 
farms called * Snaileries ’ where special studies are made of the breeding and 
other habits of these creatures and number of them reared for the city markets. 
The importance of the Pearl oyster (Margarilifera) is well known to us all. 
The formation of pearl inside tlie shell of an oyster is the secretion of pearly 
substance by the creature around a foreign body wliich irritates its soft body; 
it is believed that this foreign body may be a grain of sand, a calcareous particle, 
or even the larva of a parasitic worm. The industry thrives generally in the 
Persian Gulf, in the Gulf of Mannar and other places. Recently in Japan 
Prof. Mitsukuri has very successfully produced pearls by the introduction 
of foreign ijarticles inside the bodies of oysters and this method of producing 
what is called ‘ cultural pearls ’ as different from ‘ natural pearls ’ or ‘ artificial 
pearls ’ has recently been atti*acting great attention among those interested in 
Pearl fisheries. Allied to this are the minor industries, such as collection 
of shells and cowries of sorts and the mother of pearl industry connected 
with the manufacture of buttons, combs and other fancy articles. 

We now come to the big sub-kingdom Arih^opoda which includes the 
groups Cr7(stacea (Crabs, prawns, etc.)’ Arachnida (Scorpions, spiders, 
ticks, mites, etc.) Myriapoda (centipedes and miUipedes) and the division 
of hisecis. Th^ first ‘ three gronp® include fewer forms and are not of such 
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economic importance as the insects. Considerable amount of work has been 
done on insects both from the pureb’ scientific and economic aspects, and the 
branch of Economic Entomology has come into great prominence nowadays, 
esi^cially due to the rapid progress of scientific Agriculture. One important 
.point which the economic entomologist has to note in the study of insects is 
the phenomenon of metamorphosis—passing.through a series of different stages 
in the life history; the different stages are in most cases so different in structure 
and habits that the layman and even some educated men would refuse to believe 
that tlie leaf-eating caterpillar crawling over the plant is the young one of the 
gaudy butterfly hovering in the air; this aspect necessitates a more thorough 
study of the insects of economic importance. 

' It is needless to state that insects affect human interests in various ways 
both for good and e\dl more than any other or all the other groups of animals 
put together. To have a rough idea of the loss caused by insect pests to 
cultivated plants I might quote the statement of two well known American 
authorities. According to Webster ‘ It costs tlie American farmer more to 
feed his insect foes than it does to educate his children ; the estimated damage 
done by insects comes annually to 400 million dollars while the common 
schools and higher educational institutions cost together only about 300 million 
dollars.' According to Slingerland ‘the yearly losses from insect ravages 
aggregate nearly tuace as much as it costs to maintain our array and navy, 
more than hrice the loss by fire, twice the capital invested in manufacturing 
agricultiual • implements, and nearly three times the estimated value of the 
products of all the fruit orchards, vineyards and small fruit farms in the 
country A vast collection of literature has accumulated around this subject 
of Economic Entomology, and so I can do nothing more than give a glimpse 
of this subject in this short paper, one with a more comprehensive theme. 
Some of the farmers’ pests which have gained international notoriety are the 
locusts, termites, scale, insects, fruit flies and caterpillars of sorts. The 
depredations of termites are serious all over the tropics and to have an idea of 
their ravages we may quote Drummonds’ woids during his African experiences, 
viz. * If a man lay down to sleep with a wooden leg, it would be a heap of 
dust the next morning ’. I daresay many of you must have seen the termite 
queen. If there are any who have not had an introduction to Her Majesty 
I have got some spe(raiens here. We have at present the locust problem 
en^ging • the attention of the authorities in North India, and the menace of 
fruit flies is always before us though the dreaded Mediterranean form 
{Ceraiitis) has not come into our midst. The notorious Fluted Scale {/cerya) 
has gained admission and it remains to be seen what more is in store for the 
future. In addition to these crop pests are the pests of cattle and domestic 
animals, the household insects, and tho.se affecting man liiraself. Some of 
these latter have been refened to in connection with Protozoan diseases. 
Almost every one among us, scientist or no scienti.st, is aware of the extent 
and seriousness of the harm caused to public health by the common and 
apparently innocent looking housefly; such dreadful diseases like cholera, 
typhoid, dysentery, pneumonia are easily transmitted by this insect wherever 
opportunities offer themselves, and we cannot sufficiently warn householders 
to be on the guard against tliis most dangerous insect. 

Many of us in Coimbatore know by actual experience the part played by 
rats in the spread of bubonic plague; it is now well known as a result of 
studies that the rat flea—an active little insect living on the rat, is the 
transmitting agent of the disease germ from rat to nian. Nor arc cattle and 
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(loTTicstic animals free from the attention of noxious arthropodS;V, Numerous 
ticks, mites and Hies not only seriously affect their general condition; bot often 
kill them in numlxjrs. The life history of the Horse Bot is one out pf 
many interesting investigations not only to give us an idea of the wonderful 
adaptations in the animal world, but also the great value of zoological 
observations. The bot fly attacking the horse attaches its eggs singly on -the 
hairs in the regions near the fore legs of tlie horse. When the egg is about to 
hatch or has just hatched the horse feels some shght irritation and licks up the 
maggot which on that account finds its way into the hor.se’s stomach through 
the alimentary tract where it remains for some months and then passes to the 
soil with the faeces. If the eggs are laid beyond tlie reach of the horse’s tongue 
and if the horse does not lick up the maggot, there is no hope for it but to die. 
The scabies in sheep, Uie red mange in dogs, the itch and kopra .sores'of man 
are all arthropod diseases and considerable amount of work has Ixsen done in 
this line both by pure zoologists and veterinary men in studying the habits of 
the responsible artliropod organisms and contriving control methods. 

As though to compensate for all these losses, we have another set of 
arthropods wliich are on the other hand useful to man in different v.^ays; this 
aspect of their beneficial activities is often overlooked because it is not so very 
obvious as compared with the depredations of injurious forms. . Sericulture, 
Bee-keeping, and Lac culture form the most important industries related to 
the respective beneficial forms—the silkworm, honey bees and' the lac imsect. 
In addition to these which may be called as productive insects there are otliers 
which help man in such acts as fighting both his plant and animal pests, 
as parasites, predators, etc., serving as articles of food, drug or 
ornaments, or in the pollination of flowers useful to him. An interesting 
example of tlic latter is furnished by the Smyrna fig the proper fruiting of 
whicli is absolutely dependent oh the fertilizing wasp ‘ Blastophaga ’ for which 
one must have Capri figs in which the insects breed. The process is called 
‘ Caprification,’ and wthout this process the Smyrna fig industry does not 
thrive. I think it is time that I now leave this group of animals lest 
1 unnecessarily wax eloquent on insects having become a little more familiar 
with them during the past two decades. 

We now come to higher animals. Almost every one of them has some 
economic importance; or other, and a good deal is well known to most of us ; 
so, I shall just skip over the groups just toucliing on such points which, in my 
opinion, may be of interest and may not be too well known to all of us. 

The studies in Fishes relating to tlie recognition of edible and poisonous 
forms, the breeding, spawning and migrating habits and the methods of 
artificial propagation, preservation and canning—have all within the past 
few decades helped to build up various famous and flourishing fisheries 
industries in almost all countries. The discovery of some kinds of 
fish as mosquito destroyers and their employment in mosquito-ridden 
regions may also be mentioned in connection with the economic importance 
of fishes. Some of us would naturally doubt as to whether such 
creatures as frogs and toads have any mission or economic importance 
in this world. As a typical animal for experimental purposes and dis¬ 
section in science institutions tlie frog .has been found very handy and it is 
practically the ‘ martyr ’ for zoological studies. It is perhaps known that the 
frog is used as an article of food in many western countries and I ha\fe had 
occ^ion to see them being sold alive for food purposes in the markets of 
California. Regular fi'og farming is carried on in different places and there 
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is said to e.xist in Ontario a farm in operation for the past 25 years, producing 
every year 7,000 living frogs, in addition to 500 IbSi of dressed frogs’ leg 
which is regarded as a special delicacy ; zoologists are employed by these 
farms to investigate into the life history, breeding season and habits of 
different frogs so as to keep the industry flourishing. All of us are familiar 
with the tadpole stage of the frog and it has been found by frog farmers that 
the tadpole does not cliange into the tailless frog unless the edge of the 
natural or artificial pond has a sloping side, and in its absence remains as a 
tadpole for months together. Another interesting and important problem 
with whicli these frog farmers who have to keep thousands of frogs alive all 
through the year is said to be that of feeding them ; for, the frog does not eat 
anything that is not moving though the tadpole in the water eats anything. 
I have referred to this apparently unimportant fact just to give an example 
of how small points in zoological studies often become important economic 
problems. Toads are not generally eaten but are very useful as insect 
destroyers ^s may be found by their presence in numbers around electric 
lights in the streets which attract numerous small insects. Kirkland in his 
account of his observations on the American toad says that the toads food is 
about 88 per cent insects and 16 per cent of these are cut worms and counting 
these cutworms alone he has estimated the annual sa\Tng to the 'farmer 
by each toad as 20 dollars or nearly Rs 60. During a pest of array worms 
he found in toad’s stomach 55 worms; as such, as an insect destroyer the 
toad has few superiors. 

A study of lizards and snakes has generally enabled us to recognise which 
of them are harmless and which dangerous or poisonous. It has been found 
that among lizards of which there are hundreds of species the American 
* Heloderraa ’ is the solitary example of a poisonous form. As to snakes 
the most important of our poisonous forms are the Cobra, Russell’s Viper, 
Bungarus and the Pit Viper. A great deal of work has been done both by 
Ophiologists and medical men in the study of snakes of different kinds, the 
poison apparatus of the differejit forms, the nature of the poison, the treatment 
of snake bites, the preparation of anti venom sera and all these have received 
considerable attention in modern days, and men like Col. Wall have helped 
the layman a good deal in this direction and deserve our grateful thanks for 
such work. 

The economic importance of birds in various ways and the work of 
zoologists in that direction have developed the branch of Ornithology. Many 
.birds are used as food both as egg, and adult, many are useful as insectivorous 
and helpful to man and there are a few valued for their plumage. The African 
Ostrich, the largest of living birds, sometimes reaching eight feet in length 
is reared in ostrich farms in South Africa chiefly for its beautiful white 
plumage. The flesh of it is not much eaten but the egg is relished and is 
said to contain as much food as two dozen hens’ eggs. At the same time 
there are some like tlie sparrow, crow, and some graminivorous and frugivorous 
birds which do us harm. Tlie study of the food, breeding and migrating 
habits of birds—esjxscially of tliosc affecting man’s interests has brought 
economic ornithology to au important position among applied sciences. 

We now come to the highest group of animals the Mammals^ which 
includes among others many of the oldest companions of man like the cow, 
the sheep, the horse, cat, dog, rat, etc. etc. There is hardly any necessity 
for me to dwell on such well known and ancient aspects of mammalogy as 
sheep breeding, stock raising, animal Husbandry etc etc. The rats, jackals, 
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squirrels, and monkeys are some of the mammals which cause often serious 
damage to onr crops and oUier belongings, and attention is nowadays being paid 
to study the habits of these pests and vermin and to control them;* The injury 
caused to man and his belongings by such wild animals as tigers, leopards, 
board, elephants etc. are also too familiar and shikars and naturalists have 
helped us considerably in adding to our knowledge of the habits of -these 
animals—especially the pages of tlie Journal of The Bombay Natural History 
Society abounds in information on such topics connected Avith Indian forms 
and these will be very useful to us in many ways. 1 would, however, invite 
your attention a little to one or two interesting aspects of mammalogy with 
which I believe some of us are not quite familiar. 1 refer to the economic 
importance of the aquatic forms like whales, seals and tlie fur bearing groups 
of mammals like foxes, sable, otter, skunk etc. The economic importance 
'of whales consists in the demand for a few important whale products viz. 
whale oil, whale bone, spermaceti and ambergris. Whale oil is got by boiling 
the thick fatty layer just below the naked body surface, 12-to 18 inches thick 
in some cases, and fetching about 30 tons of oil from each whale. This has 
been used for various purposes, chiefly candle making. Whale-bone which is 
found in toothless whales, is a structure composed of a series of fringed plate.s 
attached to the upper jaw and this helps the creature in feeding by straining 
all the small animals from the water which enters its mouth. These were 
in use largely for ladies' (crinoline) dresses till recently but at present there 
is not so much demand for it. Spermaceti is a wax like solid obtained with 
the oil, especially from within the skull of some whales; this is also used in the 
manufacture of candles. Ambergris is a light solid often found inside the 
intestine of the sperm whale. It is a very costly stuff and lumps have been 
obtained worth about Rs 30,000; it is used for medicinal purposes and chiefly 
in the manufacture of perfumes. The flesh of whales is made into guano as 
with fish. Whale fishing is a very old industry and until a few decades ago 
whaling was carried on extensively and indiscriminately so much that some 
of the species of whales became almost extinct. Nowadays men engaged 
in this industry have found out that whaling should be restricted not only 
in the interests of tlie industry but in the interest of the conservation of the 
different .species of whales which were almost nearing • extinction. Some 
measures adopted in different areas comprise the annual licensing of whaling 
steamers, prohibition of whaling in some waters and protection of gravid 
females and cows accompanied by calves. In this way in the interests of zoologi¬ 
cal science as well, measures to conserve these leviathans of the ocean from 
becoming extinct have l:jeen gindually adopted. Similar is tlie story regarding 
the aquatic carnivora, popularly known as seals, but which include the' sea 
lions, the walrus and the true seals. Like the whales these are adapted for 
an aquatic life though they have not become modified to'such an extent as 
in the whales. Seals are hunted for their skin or pelt and for their oil. 
Sealing was can*ied on indiscriminately and seals were ruthlessly slaughtered 
and consequently the number of animals began to decrease considerably and 
the sea elephant Avas almost extinguished. At the suggestion of some 
American naturalists pressure was brought on Government and an inter¬ 
national treaty was agreed to in 1911 whereby measures to conserve these 
animals were adopted. The fur bearing mammals are chiefly of Uie Weasel 
and fox family and distributed in the north temperate and polar regions. 
Russia, Greenland and Canada being the chief centres for the fur industry. 
Fur industry, is a very old industry since furs were important objects of barter 
between ciwlised and savage communities. * Recent investigations on the 
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habits of the various fur bearing forms have helped not only to place this 
industry, on a solid foundation but to conserve many of the ’fur bearing 
, ftnimals from becoming extinct. 

.Gentlemen, I have now finished my very rapid survey of the economic 
^pects of the different groups of animals. I feel that in doing so I have 
diiefly dwelt only on the economic aspects of the different groups and the work 
done so far by the zoologist and that it was not possible for me to dwell 
satisfactorily on the future role of the zoologist, especially on such important 
subjects, as principles of pest control, Biological methods of pest control, 
.legislation for animal conservation especially for birds and wild beasts of sorts, 
■and such interesting matters. Before I finish I beg to be allowed to make 
just a reference or two to certain other aspects of the zoologist’s work which 
have proved of great material and moral value to mankind, -The investi¬ 
gations on such important phenomena as Parasitism, Social life and the 
various adaptations in structure and habits as mimicry, protective structure, 
maternal mstinct and a host of other characters which Thomson aptly calls 
shifts for a living ’ have taught many lessons to us which often influence our 
worldly affairs. To take only one or two examples out of the many—a 
knowledge of the social or family life among animals especially, such forms 
as ants and bees have helped us to understand such things as co-operation 
division of labour, union, team work and so on; similarly from parasitism in 
animals we have learnt how in its wake follow dependence on another and the 
loss of individuality and degeneration. Apart from tliese which might help 
man in his behaviour etc., the accumulated knowledge of animals in their 
various aspects havej given plenty of material for man to understand or at 
least get a partial insight into such phenomena as Variation and Heredity and 
. the. principles of Generics, Eugenics etc. The earlier but none the less 
remarkable and classical works of naturalists like Danvin, Wallace, Mendel 
and Weissman have been considerably augmented by modem zoologists and 
botanists in different ways. In the branch of experimental zoology which 
has considerably developed in connection with these studies, most remarkable 
and wonderful work has been done by eminent scientists like Morgan, Castle, 
Newman,* Wilson' and many others, in solring some of the most wonderful 
problems in Biology. The Classical work on the Pomace fly (Drosophila) by 
Prof. Morgan of Columbia and the results so far achieved in that connection 
will alone stand as one of tiie most wonderful and remarkable accomplish¬ 
ments in Biologi^l .science, since it led to the discovery of the Chromosome 
theory of heredity. Such accomplishments in co-operation with the work of 
Botanist’s on similar lines have revolutionised plant and animal breeding and 
made Applied Biology a science of vital importance to humanity. I cannot 
do better than sum up the value of the Zoologist in his relation to human 
activities by quoting the words of Mr. Wilson the Chief of the U. S. A. 
Biological Survey some years ago. 

'* In its relation to public welfare economic zoology is of the most vital and far reaching 
importance. Animal life from its Invest o^anisms, ajnong which lurl: some of our deadliest 
foes as well as bcneficicnt friends, to tlie bighe.sl vertebrates, touches and affects our h>*es 
and wclfire in innumerable waj's. It must be studied in all its phases ns never before to 
guard against previously unsuspected or little known diseases of roan and domestic animals 
as wll as to dex-elop the wealth and ever inerearing variety of products from which we 
obtain food, medicines, clothing, dyes, omamcD*..s and an endless number of useful .nrlicles. 
No man can l>c considered well informed who has not a considerable knowledge of 
economic zoology in its more direct relationship to human life, while to the scientific 
investigator the .subject has the charm of endless variety and service to mankind." 
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While I yield to none in ray appreciation of the importance of applied 
'/.oological work, I must bo allowed to point out that there , is'a d(^]orable 
tendency in some quarters to belittle the value of work in pure-or syst^htic 
zoology on tlic scorn that such work may not be of immediate economic- 
iinporlancc; such an attitude on the part of one who professes';to-be a 
scientist'cannot te sufficiently deprecated; for, no zoological •work'of an 
applied nature can progress on correct lines without the sure foundatioh of 
preliminary studies in pure zoology and. systcinatics. I wo’uld.invite'lhe 
attention of such short-sighted men to the words of the eminent scientist 
Prof. Pearl—‘ It is the systeraatist who has furnished the bricks witli which'the 
whole structure of biological knowledge has been reared, without, his- labours 
the' facts of organic evolution could scarcely have been perceived and it is he 
who to-day really sets tl)e basic problems for the geneticist and tlie student of. 
experimental biologist.’. 

In ray opinion the most.important lines in which biological work might 
be carried on to be of great help to. the economic zoologist are intensive 
life history and systematic work and the study of anirpals from an ecological 
point of view—an aspect of zoology in which very little work has been done 
in India. ‘ ' • 

I • 

‘ Animcd ecology is a branch of zoology which is perhaps more able to 
offer immediate practical help to mankind than any of the others and in the 
present rather parlous state of Civilisation it would seem particularly 
important to include it in tlie training of young zoologists'. It is the real 
foundation for applied Biology. The tropical entomologist, mycologist or 
weedkiller \rill only be fulfilling his functions properly if he is first and 
foremost an Ecologist ’ (Elton). • - • 

In conclusion I would add that while in these days there is need for 
specialisation on the part of different biological workers each in his own 
bi-anch, a general knowledge on the part of each of the specialists of what 
'others are engaged in will be of great advantage to all; since, nowadays, there 
arise numerous biological problems .which call for co-operation and team work. 

Gentlemen, I have now finished with my apparently' imperfect and 
unconnected thoughts. I am afraid, my paper might have been'tosomea 
rather tedious infliction; if it were so 1 am indeed very sorr 3 '» but if I have 
succeeded in creating in my hearers some interest in some of the many 
problems I , touched upon I; shall be amply repaid and feel that I have hot 
wasted your valuable time. 
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PREFACE 

It is woU-kaowu that from an economic point of view the iusect- 
group Coccidw (Scale-insects and Mealy-bugs) occupies a very import¬ 
ant position all over the World and especially in the Tropics. Uecog- 
uizing this fact and realizing that practically nothing was known of 
these. Insects in South India, the author started a study of the system- 
fitics and bionomic,s of the memliers of this Family found in South India, 
and the results of his preliminary studies prepared in May 1918 were 
puhlishcd as Bulletin No. 87 in 1919. 

Since 1918 our knowledge oi Indian Ooccidae has very much iucreas- 
ed and especially so of the South Indian forms ; this has been chiefly 
duo to the author’s work in tliis line during the past ten years. Not 
only have several specie,s new to science and many new to the tract 
been discovered, but the information wo had on many of the already 
known forms has also been very much augmented. It is, therefore, 
thought that a revised edition of the Bulletin with all the adfbtional 
data oollei.ited during the past decade may rcmler the publication upto- 
date and its usefulness better appreciated, not only by systemati(! and 
economic entomologists, but also by interested farmers and horticul¬ 
turists. 

The supplementary information in this edition chiefly consists oi 
(ri) an elaboration of the introductory chapter dealing with the general 
features of the group as a whole, (&) addition of synoptical tables and 
keys for help in the classification and identification of the sub-groups, 
genera, ote,., (c) information regarding new species and new records with 
their food habits, and (d) some additional illustrations. 

It may be added that this Bulletin is by no means either a completo 
account of the South Indian Coccid fauna or the last word on the subject. 
Many tracts of the country remain still unexplored and several new 
forms await discovery and as such the writer will not be surprised if 
within the next ten years the information we possess at present is .sup¬ 
plemented two- or three-fold. Till then it i.s hoped that this now edition 
may serve some useful purpose. 


Coimbatore, I 
Fehniary 1929. J 
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A Contribution to our Knowledge of South 
Indian Coccidae. 


(Received for imblication on 3rd December 193 S.) 


Introduction. 

This Family of Insects—including what arc popularly known as 
Soale-iibscots and Mealy-bugs—is one of those groups of lower animals 
which have not received sufficient attention till now in South India. 
This is due to variou.s causes. lu the first place, most of the members 
of this Family arc in their general structure and hahits quite unlike the 
ordinary run of iuseots; they are generally minute and inconspicuous 
and often mistaken lor lifeless things and overlooked. Secondly, the 
comparatively rare occurrence of these insects on ordinary field crops 
has also retarded the attention which these creatures might otherwise 
have received in company with insects afiecting such common crops. 
While the great majority of Scale-insects and Mealy-bugs infest trees of 
diffcrcuit kinds, garden shrubs, ornamental plants, etc., there are very- 
few of them -wliich infftst field crops like paddy, sorghum, cotton, etc. 
In parts of America, South Africa and Australia, where fruit trees arc 
grown extensively, some of these insects have become serious peats, 
and in certain oases assumed the status of a regular menace to fruit 
culturo. As Prof. Comstock has said, “ there is no group of insects 
which is of greater interest to the horticulturist to-day than the Coc- 
eid».” A well-known scientific worker in California remarks, “ If 
wc except the water problem, and possibly that of fertilizers and culti¬ 
vation, no question concerns the growers of Citrus fruits in California 
more than that of scale insects.” The well-known San Jos6 Scale, the 
Cottony Cushion Scale and the lied Gratae Scale are only a few of the 
notorious pests of this family of insects causing considerable trouble 
in the orchards of America. Australia and various other countries 
in the Tropics. In South India, on the other hand, with the ex¬ 
ception of two members of this group, the Green and the Brown Bug 
of Coffee, with %vhich some ol the Coffee and Tea Planters in the Hill 
Districts are familiar, very little is known of the individuals of this 
faiuilv, although numerous species occur in the country. 

In view of the fact that some attention is tmw-a-days being paid all 
over the country to devolo]) fruit culture, there are chances of these 



2 CONTRIBUTION TO OUR KNOWIiEOOE OP SOUTH INDIAN COOCIDAE 


ins^^cts, many of which are partial to fruit trees and garden plants, 
coming into some prominence. It is believed therefore, that a know¬ 
ledge of these insects will be of some help in that connection. 

The object of this paper is, therefore, to give an account of the species 
of Coccids so far known to occur in South India with the available in¬ 
formation on each insect, with special reference to those having some 
economic importance ; and I believe it may Ik; oi some use not only to 
those who arc doing systematic work on this group to add to the know- 
l<;dge of the Coccid fauna of the country, but to many prospective 
planters, orchardists, horticulturists and iiurseriTnen. To the latter 
the paper may be of some help in enabling them to recognize these 
creatures with comparative ease when they happou to infnst their plants 
and thus get timely warning to devise early measures to control them. 

SyST£MAT10 position, GJENEBAJb OBGANIZATION AND LIFE-HISTOBY. 

A few introductory remarks regarding the general fe,atures in the 
Btnicture and life-history of Coccids will perhaps not be out of place 
before dealing with the systcmotics of South Indian forms. This group 
of insects forms one of the important families of thi; Insect Order Homop- 
texa. Their very close relatives are members of the families popularly 
kuown as “ White-flies ” {Aleyrodidoi), Plant-lice [Aphididd’), and 
Jumping Plant-lice (Psyilid®). The members of all the four families 
are plant-feeders though they differ from one another in some dellnitc 
biological characters. Very often members of these groups are found 
together on the same food plant. The more important structural 
features which differentiate each of these families are given below' 

A. Taraua <>f t>g,i twu-jwintcd, and with paired claws. W iiigs 

when i)re.soiit iour in miuibcr ..... 
i. Femur stout and adapted lor jumping; antenna 
usuaUv tcn.jointod, fore viinga liardcr than hind 

wings . ..I’SVLLID^ 

u. Tyegs slender and long, antenna three- to seven-joint- 
ed, wings of etiual consistency ... 

(o> Abdomen with a pair of siphon tubes (eorni- 

cltts), wings transparent . . . ApiiiDin.s, 

(i) Witli no siphon tubes, wings opaque elondy, 

or with bands. Ai-eybooiuje. 

B. Tarsus of legs onc-jointc<l and with one ciaw'. Female 

aptorous, and usually covered with some secretion; 

the male when winged with only two wings . . COCCID.E, 

The insects belonging to this last group arc all small in size, the 
giants of the family not measuring more than an inch at the most. 
Almost all of them have some sort of covering produced by the imsect 
itself; this covering m»y be of waxy, horny, glassy or resinous secretion, 
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or eomo sort of powdery white materia]. (P). T, hVontispieec). Those 
having a clothing of loose white mealy suhstance are generally called 
Mealy-bugs, all others being known us Scale-insects. The adult female, 
is always wingless, ha.s the head and thorax more or less united into 
one piece and leads a stationary life fixed to the plant surface, except 
in the case of Mealy-bugs and Monnphlebids which are able to move 
about slowly all their life. The males arc usually smaller, and whe,n 
winged possess! only two wings ; the head and thorax are not fused as 
in the female. All are vegetable feeders and possess a well-developed 
thread-like sucking tube by means of which the plant sap is sucked up. 
The. following is a brief account of the, life-history of a typical scale 
insect; of course, there are exce])tions to this. 

The female insect produces nuuKuous minute eggs and out of these 
tiny larva; hatch out; these larvije jiossess 6 legs, a pair of feelers, a 
well-developed feeding tube and minuto eyes. The larvae crawl about 
the tender branches of the host plant and after a time, which may be 
a day or two, anchor themselves at some spot on the tree by means of 
the beak and there grow by feeding on the plant sap. The periodical 
moulting takes place and the larva then loses its original form, becom¬ 
ing a small footless mass covered over hy a acale-hke secretion. The 
male and female larvae are very rarely separable at this stage. After 
one or two more moults the male insect generally emerges out as a 
small delicate wingless or a two-winged creature, mates with the female 
and then dies. The females, on the other hand, become fixed to the 
plant for life ; they lose their feet, feelers, etc., becoming irregular in 
shape,, auvl grow by feeding on the plant saj) and secreting the, scale- 
like cover called the puparium. They are fertilized by the male, and 
after this the female inse.ctg grow rapidly and the outer scale increases 
in size. By the time the eggs inside the female become mature and 
approach the hatching time, the soft portions of the mother under the 
scale gradually shrink and she dies away allowing the eggs to hatch and 
thus giving rise to a fresh generation. The puparia of male insects are 
generally smaller in size, and it is the, scales of the female Coccids that 
we olten sec prominently on badly infested plants. The puparia of the 
male and female, insects of the same species often show diSerences in 
Structure. 

Tn addition to reproduction by actual sexual union, many of these 
insects possess the power of re,producing by parthenogenesis—a pheno¬ 
menon whe.re the female insect is* able to produce young ones without 
the help of the male ; in many species the male is still unknown. Sonic! 
species of Coccids, instead of giving rise to eggs, very often produce 
viviparous young ones. These properties account for the enormous 
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and rapid miilbiplication of those insects. The period of tbeii greatest 
activity is summer and it is during this time they breed rapidly. In 
cold or rainy weather, though, they are dormant, breeding continues, 
but at a very much reduced rate. 

Economic importance op iScale-insects and Mealy-isucs. 

The cconoruio importance of these insects has been recognized all 
over the world, though not sufficiently so in India, Being plant feed¬ 
ers the damage they cause tn plants in many cases becomes very serious. 
(PI. II). The nature of the injury caused is the extraction of the 
plant sap and the conse(j[uont weakening of the plant. Though these 
insects are comparatively minute in size and the sap drainage caused by 
each individual insert is very little, the loss of plant nutrition hecomo.s 
very appreciable when millions of these creatures attack a plant in 
colonies. 

The following remarks of Prof. E. P. Felt on the injuries caused by 
scale insects made as early as 1901 will give one some idea of the poten¬ 
tialities of the Coocidw ;— 

'■ The harm done by scale insects is seldom appreciated till it is too 
late. The sc.ale3 may be noticed on the bark in considerable num¬ 
bers ; but so long a.s the tree shows no marked injury the majority of 
people are inclined to believe that but little harm has been done. They 
hppear to overlook the fact that a tree, like a man, may put forth 
every possible effort to sustain itself, and apparently succeed in doing 
.so, only to collapse suddenly at the end. Every living scale-insect, 
after it ha.s become established, is an automatic pump drawing the vital 
fluid from the liost plant through a slender hairlike beak or proboscis. 
The amount iiiscots are capable of aUstracting in this way from a tree 
is truly surprising. I have repeatedly seen showers of honey-dew fall¬ 
ing from elms badly mfested with the elm-bark louse, the excretion 
being so copious as to keep the walk beneath wot even'on good drying 
days. This abundant excretion is not seen in the ease of the armoured 
scales, but the production of their firm protective coverings as well 
.a.? the nutrition of the thousands of insects, must make an enormous 
dnift on the infected tree. Thi.s is proved by the fact that not infre¬ 
quently trees are unalile to witEstand the drain, and succumb. The 
injury these species can inflict is in a measnie directly proportional to 
their productivity. A moderately prolific species possessing the ability 
to develop several generations in a Reason is one to be feared, because 
under favourable conditions a much larger number of individuals might 
be produced than would bo passible for a much more prolific species 
which wae limited by nature to one generation annually. It is the same 
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for OHO year aa the relation existing hetwoen arithmetical and geometric 
progression. This is why the San Jose Scale is so dangerous. It is 
not only moderately prolific, but it develops a number of generations 
in a season. It has been estimated that in one year, in the latitude of 
Washington (d.c.) a single female might produce, all conditions, such 
as food supply, etc., being favourable, the enormous number of 
3,216,080,li)0 descendants. Scale-insects are, as a rule, small and 
inconspicuous singly, but they multiply so rapidly that very soon an 
entire plant becomes infested—trunk, limbs, leaves and fruit. The 
infested tree is rarely killed outright, but its growth may be almost 
completely checked and its fruit products rendered valueless.” Watt 
and iVIann in their account of the “ Pests and Blights of Tea ” re,maik, 
“ It i.s of the greatest importance that these insignificant-looking insects 
should be clearly recognized and their injurious action fully understood, 
not merely because of the present injury they are effecting but to a 
far great extent because of their po8sibilitio,s of infinite mischief in the 
future.” 

DlSTlllBUTION AND MEANS OV DISPERSAL. 

Tlicrc is hardly any tree or plant which is not subject to the attacks 
of one kind or other of scale insect; some attack cultivated plants of 
different kinds, while a good many others are found on various wild 
plants and trees. There are, however, certain species which coufiiie 
themselve,s to particular klnd.s of plants, while others are general feeders 
and found on various kinds of different plants. Change of conditions 
often brings abotit remarkable changes in the habits of these inscoto, 
ami wo caniLot say when one apparently harmless species may become 
a pest and when a wild feeder may transfer its activities to cultivated 
plants. Though these insects are stationary for the greater part of 
their lives, there are various agencies which play their part in spreading 
scale insects from tree to tree and from one tract to another, ft is 
often surprising to note how these in.seeta, many of which are not only 
wingless but footless, become so ve.ry widely distributed. This is ex¬ 
plained by the fact that during the very early stages in the life of these 
insects when the minute larvse arc fairly active and move about in the 
different parts of the host plant they are easily carried on the limbs 
and bodies of various animals which visit this plant. Common examples 
of these are various kinds of beetles, caterpillars, spiders and different 
kinds of birds ; often eggs of scales are rubbed off by such animals and 
carried to new localities. The following observations of Hubbard on 
this jjoint will be found very interestingDuring the migratory 
stage the mstless habit of the young bark lice impels them to crawl 
about actively, turning .aside for no obstacles but mounting every 
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object mot with in tlieir path. The instinct of self-protection being 
entirely wanting in these degraded creatures, they make no distinction 
between dead and living objects, and crawl without hesitation upon 
the bodies of other and larger insects. Tlie latter impelled by the annoy¬ 
ing presence of the intruders fly away bearing with thorn the scale larvse 
and thus assist in distributing them upon surrounding plants. But 
spiders more than any other animals must be considered efficient instru¬ 
ments in this mischievous work. ^NTot only do they transport the lice— 
and it is an observed fact that the movements of the latter upon their 
hairy backs do not incommode the spiders—but they also harbour them 
under their webs in folded leaves, etc., where safe from the attacks of 
para-sites and enemies they increase and multiply inordinately.” Ants 
of various kinds play a very important part in the dissemination of 
diffoTont kinds of Coccidse, especially the unarmoured species of the 
family. A strong wind or storm is also able to carry away the.se 
delicate young ones from tree to tree. 

In addition to all these, there is the important factor of human 
agency sending plants and trees of various kinds from one place to 
another. Perhaps, it is not well known that some of these scale-insects 
are introduced from country to country in nursery stock, fruits, hot¬ 
house plants, etc., and when thus introduced some often exhibit a ten¬ 
dency to become very .serious pests in their new homes. There is no 
other group of insects the ravages of which have been so much increased 
by human agency as the family of Coccid*. The spread of many scale 
pests might be traced to this agency since at present there are easy faci¬ 
lities for transport of infested fruits, shrubs, plants, etc., from one part 
of the world to another. It is a knowledge of this method of dissemina¬ 
tion by commerce that has made many advanced countries to resort 
to legislation and to establish a quarantine system to prevent the intro¬ 
duction of new and undc.sirablc pests. India is at present fortunately 
free from some of the worst scale pests which do considerable damage 
in the Western countries and if sufficient precaution is not resorted to 
in time there is little doubt that some of these bad pests may gain 
entrance into the country. The importance of this a.spoct of insect 
pest control cannot be over-estimated. 

Natural Enemies of Coccid^. 

Of bhe enemies of Coccids the most important are Ladybird Beetles 
and small Hymenopterous wasps. (PI. Ill, figs. 1 and 2). The former 
are generally predaceous, while the minute wasps arc internal parasites. 
In some Western countries where a knowledge of these enemies has con¬ 
siderably advanced,' attempts have been made to import such natura 
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Fig. 1. Scymmii coccivora. Ramakrlshna. 

1. Adult beetles showing slight variation in the colouring. 

2. The beetle grub. 

3. The pupa. 

4. Beetle grubs feeding on eggs of scale-insect (P. moArfmo, 

Gr.) on a leaf. 



Fig. 2. Chalcidid parasites on P. maxAl^ 

(a) Aphycus sjb., 

(b) Perissopierus sp. 



Fig 3. Moth predotor (Euhlemma) stages. {From Flefchcr^s S. S. /, htsects.) 
(Larval case, larva and moth.) 


Some natural enemies of Coccidae, 
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microscopic study diflerent methods are adopted by difiercnt workers. 
Here is the procedure adopted by the well-known Goccidolo^ist, Mr. 
Green; - 

Boil the specimens in hquoi potassse for from three minutes upwards 
according to size of the object: remove the object to distilled water 
and put it aside for 24 hours ; make a small opening on the undersurface 
of the body and sq^ueeze or wa.sh out the. contents ; transfer to glacial 
acetic acid for 2 or 3 minutes ; mount temporarily on a glass slip, add 
two drops of carhol-fuclisin ; add one drop dilute glycerine (to prevent 
evaporation of the stain) ; warm gently, and put aside for 24 hours. 
Wa.sh in 70 per cent, alcohol (to remove superfluous stain), transfer to 
absolute alcohol, if too deeply stained immerse monieuturily in phenol- 
chloral ; transfer to phenol-xylol for a few minutes, mount finally in 
xylol balsam. 

The systematic student of the Coccidfe will do well to keep both 
mounted material on slides and the untreated specimens dry; this 
will be of help in future for comparative study. 

Phevious reoobds of Ooooid.i? from South India. 

The earliest record of a memlier of this family from South India 
appears to be that of the “ Indian White Wax insect,” Cerophslen 
ceriferus. And., by Dr. J. Anderson from Madras in the year 1790.* 
In his “ Letters to Banks (1780-80) ” Dr. Anderson has also recorded 
a few more forms of Coccids from the Madras Presidency, but his des¬ 
criptions of them are so meagre as to be of no use to modem workers in 
recognizing the species referred to. For the next record we come down 
to 1886 in which year Atkinson published his paper on “ Tlie Homop- 
teron family Coccidae ” in the Journal of the Asiatic Society of Bengal. 
In this paper the only definite species referred to as recorded from South 
India are Ceroplastes ceriferus, And., and Monophkbvs leachii, West., 
the former from Madras and the latter from Malabar and Pondicherry, 
lihe later record.s of Coccid.s .since then arc to be found chiefly in the 
pages of Indmn Museum Notes, a very valuable publication, now defunct, 
by various workers. On p. 59, Vol. Tl, No, 1 (1891) Ma.skell described 
Eriochitem cujani from South India and on page 168, No. 6, of the same 
volume are recorded Lccanium mriik and Docfi/lopiws udwiidum. In 
Vol. Ill, No. 5 (1894) Prolessor Newstead described some forms collect¬ 
ed in Madras by Miss Tomlin in 1892-1893. These include the new 
forms Pulvinaria obscura, Dactylopius ceriferus (virgatus), Dactylopiu 
viridis, Aspidiotus orienialis, Icerya rngyptmeum and Lecanium kenii 


Anderson, •!. Moiiograpliia cocciceriferi; ” Madras 1790. 
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p/i(encum. In 1895 Mr. E. E. Grceii described Aspidiotiis moorei from 
Madras in the Entomologist’s Monthly Magazine (Vol. VII). Again 
in Vol. IV of Imtum Museum Notes (pp. 211-212) two South Indian forms 
are described, viz., Diaspis calypteroid.fl,s, Costa, var. cocM, Comst., 
and Dadylopius indicus, Gr., a variety of the cochineal insect. To 
Vol. V, Mo. 1, Mr. Green contributes his remarks on Indian Coccidas 
and gives a re.sijme of the previou.s reoord.s of Irniian form.s ; in this, 
no new species other than those noted above are recorded as South Indian. 
In part II of his paper, which appeared in Vol. Y, No. 3, of Indian 
Museum Notes, two new forms from South India are added, Leainium 
imbricans, and Inglisia himlwita. Part III of Mr. Green’s paper ap¬ 
peared as a Memoir of the Department of Agriculture in India in 1908 
and in this the author adds a dozen more new forma to the already 
recorded forms from South Intiia. In the Records of the Indian Museum, 
Vol, VII, Part I, Mr, Green describe.? two or three species of Marga- 
rodes from South India, and Lindinger in the pages of a German perio¬ 
dical * has described two species of Mylilaspis from South India. 

Since the issue of this Bulletin (1st edition) in 1919, the most im¬ 
portant 2 >ublieation on the group has been Green’s fifth and final volume 
of the Monograph on Cleylon Coccidio. It is Linnccessary to add that 
Mr. Green’s classical work is an extremely valuable contribution to our 
knowledge of Asiatic Coccidffi and Includes a wealth of information on 
the whole group which will be of very great use to the student of this 
Family. In addition to this Mr. Green has published a few paper.s on 
Indo-Oeylonese Coccld® in the Journal of the Bombay Natural History 
Society, in the Records of the Indian Museum, in the zlnnals and Maga¬ 
zine of Natural History and in the Bulletin of Entomological Research. 
In 1924 Silvestri published m the Records of the Indian Museum the 
description of Xenococcus annandald, new g. & sp. 

This brings the previous records of South Indian Coccidse uji-to- 
date. Several of the now forms from the writer’s material have since 
been described by Green in the above papers and many await descrip¬ 
tion . So far the records are mainly from material collected in the Plains 
of S. India, and very few of the Hill-tracts have been properly explored. 
There is no doubt that the South Indian Hills and Forests arc very 
rich in Coccids, and that when they are thoroughly worked out the 
number of novelties and our information regarding afready known forms 
will increase remarkably. 

For help received in getting his earlier cotleoted material identified 
the writer is grateful to Prof, R. Newatead, F.R.S., a well-known autho¬ 
rity on Coccidffi. To Mr. E. E. Green, one of the foremo.st Coccidologists 

* Zeitfjclil’ift K-Wisrf la^pkteiibiul, VII, 1011. 

? 2 
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ul the day, the writer is considerably indebted not only for the readi¬ 
ness with which the great bulk of his material was identified, but also 
for the many valuable suggestions and helpful criticisms received for 
many years past; the writer takes this opportunity of expressing his 
sincere thanks and gratitude to Mr. Green. 

In the first edition of this Bulletin, the manuscript of which was 
submitted to the press in May 1918, 129 forms were recorded; out of 
this number only 40 were previously known from South India, and of 
the rest 18 happened to be now species and the rest new records for the 
tract. In the present edition 185 species are recorded, thus adding 
56 more forms to the original record of 129. Of these 38 species arc 
new to science and the rest frc.sh records for South India. 

.\.mong the new records several are quite new to India and .sonic of 
them arc pretty bad pests outside India. There is little doubt that at 
least a few of them are foreign forms and must have been introduced 
into India through nursery stock, fruits, sends, bulbs, etc. In a 
paper read before the Indian Science Congress, Lahore, in January * 
1928 on “ Some South Indian Coccidni of Economic Importance,” I 
included 32 species which were so far noted to be of some economic 
importance. Since then our knowledge of the economically important 
forms has considerably increased as may be seen from the following 
pages. 


ClASSIFICATIOX OF THE CoCOIDai.t 

The family is usually divided into a number of sub-families. Among 
the chief structural features that are taken into consideration in the 
cla.saification of the group are the structure of the posterior region of 
the abdomen, the nature of the scale or tost secreted by the insect, 
and the structure of the eyes. 


Synopsis of Sub-families. 

1. Males loiih simple eyes. 

A Abdoincji of female binding iii a compound segment form* 
ing a pygidium ; anal orifice simple, hairless. Adult 
females without and with rudimentary anteunaa. 

The scale covering the adult composed partly of exu¬ 
viae and partly of secretion ..... DiAsritrAi, 


* Since published in the Journal of the Bomb-jy A. H. f^ociefii, Vol. XXV'f, pp. d2], 
62 H; 

t Prof. Ferris of the Stanford University, Sr well-known worker on this gioup, has, 
in a Tcoent paper raised the coccidee to the rank of a super family “ Coccid^iidea giving 
family status to the groups which arc usually regarded as sub-faniihea. 
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B. Adult female ^vitllout a definite pygidium. Anal orifice 

witii a setiferoua ring— 

(./) Females with jwsterior extremity cleft. Anal 
aperture closed above by a pair of triangular 
hinged plates forming a valve. . . . Lkcaniin^. 

(/>) Abdominal extremity of female not cleft, no hinged 
platoa above anal orifiee— 

i. Species with waxy or horny tests freely sepa¬ 

rable from the insect. Derm with W'ell 
defined paired glands. Limbs rudiment¬ 
ary or wanting.AsTFJtOLECAjrmfJ?, 

ii. Species with prominent anal lobes often 

densely chitinous, the tarsus proportion¬ 
ately long, seldom less than and often 
exc-eeding the length of the. tibia ; ante- 
nna short with never more than seven 
joints ...... ERJOCOGCINiE. 

iii. Species with no specialized anal lobes, the 

body usually covered with cottony or 

mealy secretion ..... Dactyi.opiin^. 

C. Species enclosed in a resinous cell with three orifices, adult 

female apodous with a diatinct caudal extension w'ith 
the anal orifice at it.9 extremity. A prominent spiiie- 
Ulie organ above the base of the caudal extension . Taojiakdii-n^vis. 


II. Males with compound eyes. 

A. Aui.1 ring atrongty developed bjaring long stout setJe . OKTHEZii.viF. 

B. Females without hctiferous anal otifi.ee— 

i. Female with a quiescent encysted stage between 

the iietivc Larva and the adult stage; mouth 

p.arts usually absent in adult female . . MAno.vnnni.^at. 

ii. With antenna;, limbs, and mouth-parts in all .stages, 

with dermal pore-S of a toniplex nature. In- 

eludos the largest meml^rs of the family . Monophlehix.-k. 

rrom the nature of the 3cale.s these insects arc popularly divided 
into armoured and unarmoured Scales, the former characterized by 
the possession of a hard and tough protective scale, and the latter hav¬ 
ing a skin soft or covered with waxy, cottony, glassy, or resinous 
secretion. The members of the group Diaspinw are examples of hard 
armoured scales some of which are very destructive to fruit-trees of 
different kinds and often found very difficult to exterminate. 

In the following systematic treatment of the Coccidaj of South India 
the author has to a great extent followed the arrangement of Mr. Green 
in his classical memoir on the Cocoidfe of Ceylon. The great majority 
of the species recorded below wore collected in the plain-s o1 South India, 
and very few of the Hill Tracts have been explored. Though the groat 
bulk of the material was collected by the author himself he has had the 
help in that direction from his colleagues in the Entomological Section 
of the Agricultural College, Coimbatore, to whom he is thankful. In 
all cases of material supplied by others the col lector’,s initials are 
added. 



plate It. . 




Fig. I. Infested ni'm tree showing masses of egg-sacs of 
P. maxima. 


Fig, 2, Ni/n t/ee dinnaged by P. maxima. 


Fjg. 3. Defoliation due to bad infestation of F. maxima. 


Fig. 4. Old iiim tree with P. maxima ii^feslation. 




Damage done by a Coccid Pulvinaria maxima, G. 
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FtV* I* Female and male pupana oF Diaspinae. 

(1) Aspidiotus, (2) Mytilaspis, (3>) ParlatorJa, (4) Aonidia, (5) Diaspis, (6) Chiona&pis> 
(7) Fiorinia. 



Fif?. 2. Pygidlum of Chionaspfs dtcurvaia. Green. (1. M, R) 




Fig. 1. Chionaspis acuminata, Green. 

0)Sai}es on tswannS ]eaves ; (2) and 0) Puparia, magn'i^d. 


Fig, 3. Fiorinia plana, Creen. 

(1) Infested leaves of Ehodendron 
(2) Scald, magnllicd. 



Fig. 2. Diaspis echinocacli, BoucKc', 

(1) Scales on pricldy ni'ar; (2) Male and female rmn.'irit, nironlfiod. 
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ii. Adult female enclosed in second pellicle— 

^a) Pygidium with definite lobes and plates • 
(d) I^gidium without such definite structures • 
B. Pellicles of female oYcrlapping and in both sexes placed 
near or at the anterior end of the scale— 

i. Scale usually elongate and narrow in the female; 

male scale similar but smalleT» the posterior 
part with a hinge-like flap. Circumgenital 
glanrLs in five groups . . . , . 

ii. Scale broadly elliptical in the female. Oiroumgeni- 

tai glaiida in four groups .... 


Aonidia. 

Gysinaspis. 


Lbpidosapaes. 

PAieia-TORIA. 


Diaspir, Costa. 

1. Diaspis rosce, Boucli6. 

Aepidiolits rosoB, Bouch^, Naturg. Ins, p. 14 (1834). 

Diaspis rosas, Signoret, Ann. Soc. Eiit. Fr. (4) IX, p. 441, (1869). 

Aulacaspis roses, Cockerell, Bull, Bot. Dept. Jamaica, p. 269 (1896). 

Aulacaspis ro$<Js, Ivewstead, Mon. Br. Oocc. I, p. 168, pi. XIV (1901). 

Habitat. Found on mango leaves and on a wild undetermined plant 
in Bangalore, Marcli-April. Recently noted on Lnranthvs on the Nil- 
girls. The female scales oval and cream white in colour with the exu- 
viiB (hill yellowish. Not previously noted in India, though recorded 
from Furope, America, China, Japan and Australia on various fruit 
trees. 

2. Diaspis orietdalis. Green. 

Ii. J. XXVm, p. 1013, fig. 11 (1922). 

Habitat. On Hmiigyrosa sp,, Courtallum, Tinnevelly. Also record¬ 
ed from Ceylon. 

,1. Diaspis baisduvalii, Signoret. 

Ann. Soc. Ent. Fr. (4) IX, 432 (1889). 

Habitat. On the orchid Oatthya in hot houses, Nilgiri.s, 7,5(X)'. 
Noted from various countries on hot-house plants including Ceylon. 

■1. Diaspis echinocacti, Boucliii. (PI. V, fig. 2.) 

Aspidiotus echinjorarii, Bonche, Schadl, (»art. Ins., p. 63 (1833). 

Diaspis calyptroides, Signoret, Ann. Soc. Ent. Fr. (4) IX, pp. 99 aud 4.34 (1869). 

Diaspis calyptroides, Newstead, T. E. S. 1897, p. 94. 

Diaspis calyptroides, Newstead, Mon. Br. Cocc., p- 169, pi. XIII, XVI And 
XVIII (1901). 

Diaspis calyptroides, I.M.N. IV, iv, 211-212 (1899)* 

Se© also Mem. Dept. Agri. India, Ent. Ser. II, p. 36 (1908). 

Habitat. On prickly pear, Coimbatore and other places. Also 
noted on Oereus sp. in South Arcot. This species was first noted in 
India from specimens sent from South India to the Indian Museum, 
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Fig. 1. Sq/nmvs coccivora. Ran^akrishna. 

(. Adult beetles showing slight variation in the colouring. 

2, The beetle grub. 

3, The pupa, 

4, Beetle grubs feeding on eggs of scale-iriscct {P. maxima, 

Gr.) on a leaf, 



Fig. 2. Chalcidid f^rasites on P. maxima. 

(a) Aphycas sp-, 

(b) Perts5op/eriis sp. 



Fig 3. Moth predotor (Euhlemma) stages. {From Fletcher's S. S. 1. /;?sec/5.) 
(Laiva! case, larva and movK.) 


Some natural enemies of Coccid®, 
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Green has recorded it on Vitis lanceolarM and also on Loranthus 
sp. in Ceylon. He observes in that connection that, “ Should the grape¬ 
vine be ever cultivated largely in Ceylon, this insect might prove a 
rather serious pest.” I have not noted it on grape yet. 


9. Chinnaspi.'! dilMata, Green. (PI. VI, f'g. 2.) 

CAioruispift dihttnia. Green, C. of C., Pt. II, p. 148, pi. LI (1898). 

Chionaspis dilatatu. Green. Mem. Pept. Agri. India, Knt. Ser. II, p. 36 (1908). 

Phetuicaspu dilutata, Cooley: Fern, Cat. p. 237 (the genus Phenacaspis was 
erected hy Cooley and Cockerell. Canadian Entomologist, XXXV, p. 48) 

Habitat. 'This insect was noted on young Arecapaims in. the hem 
House at the Lal Bagh, Bangalore, in April and on the leaf-sheaths 
of the. palmyra palm in Godavari (December). Recent records are :— 
on Clinogyne virgata in Wynaad, Malabar; on Coconut husk from 
Singapore ; on garden ferns in' Ootacamund, Nilgiris. Green remarks 
on specimens on palm leaf-sheath, “ These are not typical examples ; 
but the differences are so small that I do not care to separate them speci¬ 
fically.” The snow-white female puparia appear })rominent though 
not in .such crowded colonie.s as in the case of C. vitis. T'he female scales 
are bright white with the pellicles reddish brown; the maie puparium 
is not di.stinctly keeled a.s in C. vitis. This is the first record of it in 
South India. Green records it from Calcutta on a .spr'cies of palm. 
Known to infest mango, 'Myrktica moschata and liurydes. Noted on 
Pam/anus odomtissinms in Australia. Reported to be very' common on 
mango and Ficus in Poona. 


10. Chionaspis varicosa, Green. (PL VI, I g. 3.) 

Ckiovaspi/f eugenicF, var. varicosa, Green, I.M.N. I, p. 2 (1896). 

Chionaspis varicosa., Greon, C. of C-, Pt. II, p. 146, pi. L (1899). 

Pkenacaj^pis ixzricosa —Generic name changed by Cooley, 1902. 

Habitat. On pepper .stem, Sidapur, Coorg (May). The female 
scales are bright white and roundish in shape. The specie.s i.s verv closi' 
to C. biclavis, differing only in its slightly longer form and in some 
minute details. It has not been recorded from India before. Green 
remarks that the puparium of the scale in the material I submitted to 
him is not typical, but the narrow form is probably consequent upon 
the position of the insect on the slender stem of the plant. Green found 
this on Gekmum lanceolatum in Ceylon, and the writer has recently 
collected it on the same plant in Mundanthurai, Tinnevelly, in company 
with A spMiotus trilohiiiformis and A . destructor. 
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11. Chionaijns decurvata, Green. (PI. IV, fig. 2.) 

T. M. N., p. 63, pi- xvii, fig. 1 (1903). 

Habitat. On gxiiss, Malabar. TMs speeies was first described by 
Green from specimens noted on Eice plants in Calcutta. He also records 
the Coccinellid beetle Flatynaspis luteorubra, 0., as a predator on the 
scale. 

12. Cbionaspis dongata, Green. 

Myiilaspis elangata. GreAn, I.Af.N. iv, p. 4. (1896). 

Ohiowuifis elongata, Green, C. ol C., p. 125, pi. ixxix (18D9). 

Habitat. On Bamboo leaves, Dhony valley, Malabar. Recorded 
before by Green from Ootac-amviivd, Milgiria, on bamboo. 

13. Chionasfis graminis, Green. 

I. M. N. ir, p. 123 (1896) and C. of C., p. 3, pi. xxxviii (1899). 

Habitat. On Grass, Andropogon sp., Wynaad, Malabar. Not record¬ 
ed before from India. The scale is snowy white in both sexes. Three 
species of Chalcid parasite,s have been noted by Green attacking this 
scale in Ceylon ; the well known scale p.arasite, Aspidiotipfiagous cil- 
rimis, Cr. was later noted hy Waterston on this insect also in Ceylon. 


14. CMonaspis kerbai, Green. 


C. of C. n, p. 132, pi. xliii (1899). 


Habitat. On grass, Coonoor, Nilgiris. This is the first record for 
India. 


16. Chionaspis longissi,ma, Green (MS). 
Habitai. On Bamboo, Dhony Valley, Malabar. 


16. Chionaspis spiculakt. Green. 

Ileo. Ind. Mus. xvi, p. 4^7, pJ. xxvii, figs. 7 and 8 (1910). 

Habitat. On bamboo leaf, Peria Pass, Malabar. Green .states that 
this insect is quite unlike any other known species and that until the 
male puparinm Is discovered it may be proviakiually placed under Chio- 
naspis. 

17. Chionaspis acMninata. Green. (PI. V, fig. 1.) 

C. of G. ii, p. 136, pi. xlv (1809), 

Habitat, On Evodda sp., Peria Giiat. Malabar; On Bassia l-ongi- 
folia, Madura. Previous record only from Ceylon. 
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18. Ckionaspis acfuminata atricolor, Green. 

B. ,T., p. 1017 xxviii (1922). 

Habitat. On tamarind, Carissa sp. and Ficus sp. in Coimbatore- 
The scale in the variety is of a deep castaneon.s brown while in the type 
it has a pale fulvous or ochraceous colour. 

PiNNASPis, Cockerell. 

(Journ. Irust. Jam. i, p. 136, 1892). 

Same as Hemichicynaspis, Ckll. 

19. Pinnaspis draccrnw, Cooley. 

Hemichionaepis dracjenae, Cooley, Spec. Bull. Mass, Expfc. Stn. 1899, p. 67. 

Habitat. On areca palm, Yadanapallej South Malahar, in October. 
Young fronds are badly infested, the pale brown puparia being found in 
patches especially near the stalk and proximal portion of the leaf ril)s. 
Not noted before in India. Described from Socotra. 

20. Pinnaspis aspidistra', Sign. 

Ckiondspis <bspidi$trw, Siguoret, Ann. Soc. Ent. Er. (4) IX, p. 443 (1869). 

OAionaspta (cspidi^a. Cotes, I.M.X. 11, p. 17 (1891). 

(JhioTutspis brasilieTi^is, Maskell, I.M.N. Ill, 6, p. 62 (1894). 

Ghiunaspis mpidislra:. Green, C. of (J., Pt. II, p. 110, PI. XXXTI (1899). 

Chitmofipiti aspidistrce, Newatead, Mon Br. Coec., I, p. 187, pi. XX (1901). 

HeniicMcruispis aspidistra:^ Cooley, Bull. Masa. Expt. Stn., 1899, p. 45. 

Hetnickionaspis aspidistroi, Eseig, Pom. Coll. Jour. 1909, p. 310. 

Habitat. Found on areca and jak in Mysore, on pepper berries 
and leaves in the W^estern Ghats, on Ceara rubber leaf on the Nilgiiis, 
2,000 ft., on coconut leaves in Malabar, on Citrus leaves in Godavari 
District, and on Ficus leaf in the Coimbatore and Godavari Districts, 
In some cases male scales are very numerous and prominent, while the 
female puparia are very few. These latter are long and narrow. The 
scale widens gradually from the anterior to the posterior end which is 
widest. The male scales are white in colour, while the female puparia 
have a pale yellowish to dark brown tinge. On pepper, the white 
scales predominate and often completely cover the berries like patches 
of lime. On the rubber leaf the female puparia were commoner. These 
light reddish brown scales are found usually on the back of the rahher 
leaves. This insect is a distinctly injurious species; though it has not 
assumed pest proportions there is eveiy likelihooil of this insect becom¬ 
ing serious as it affects numerous hot house and other plants. It has 
been noted on a variety of plants in different countries and in Oeylon, 
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Green records it on ferns, Acacia, mango, Capparis, CroUm, and many 
other plants. A ladybird beetle, Chilochonis circumilaius, ha-s been 
foimd to be an eilective predator on this scale, 

21. Pinnasjds minor, Mask. 

Ohionnspift minor, Maskell, Tr. .N. Z. Inst. XVII, 33 (1884), 

Hf.Triichiowif^is rninor, Cooley, Spec. Bull. Mas.s. Kxpt. Sfcn. 1899, p. 

Chiunaspis albizzice. Green, C. of C., Pt. II, p. 115, pi. XXXTV (1899). 

Ileinichwnaspis minor, D© Nicoville, I.M.X. V', iii, p. 128 (1903). 

Hemkhionaspis minor, Townsend, Jour. Ec. Ent., p. 256 (1912). 

Habitat. Noted on the loaf-slieaths of Agave in Cnddappah, on 
leaves of Cassia tora and Diospyros chloroxyhn in Bellary, and on leaf 
and fruit of tamarind in Coimbatore. Recent records include the fol¬ 
lowing :—on dry Pumpkin vines, Krishna ; on Sida, Peermade ; On 
cotton, Sivagiri; On Symplocos leaves, Nilgiris: On Erythrina, Coim¬ 
batore. The Nilgiri material also contained another scale Aspidiotvs 
calophylli var symplocos. The fcraaie pnparia are brownish white in 
colour and in general form more or less .similar to H. asjndislrw. This 
is also an in.sect which is likely to become a pest in course of time, as 
it has been noted to be a destructive species in other countries. An 
infested young Cassia plant, with the exception of the tender .shoots 
and leaves, is literally covered with the pale brown and white scales 
of this insect. Two wasps, PTOspaltefhi herksci and ApheMtius diaspidis 
are parasitic on this scale in Ceylon. The ladybird beetle, Chilocorus 
nigrita, Fab., is said to be predaceous on this insect in Calcutta, but 
I have not noted it as yet. This Ooccid is known a.s the white se.ale 
{Piojo bianco) of cotton in Peru. 

Recorded on cotton, pepper, coconut, etc., in other countries. It 
has been noted before on Sann-hemp in Sibpnr, Calcutta. 

Mr. Green doubts whether the forms noted on tamarind and Agave, 
sheath belong to this species. From one specimen I have recently 
collected on tamarind leaf at Coimbatore I am also led to believe that 
the tamarind ones may be different species altogether. The female 
puparium looks quite different from P. minor. 

22. Pinnaspis there, Mask. 

ChionaspiA the,(P., Maskell, I.M.N", II, p. 60, pi. I, fig. 2a-c (1891). 

Chionaspis thetp. Cotes, I.M.N. TI, vi, p. 168 (1803). 

Ghionaspk theoB, Cefes, I.M.N. Ill, i, p. 25 (1893). 

Chionaspis tkecp. Cotes, I.M.N. Ill, iv, p. 39 (1895). 

Chionaspis exercitata, Green, I.M.X. IV, p. 3 (1896). 

Chiunaspis them. Green, C. of C., Pt. II, p. 113, pi. XXXIII (1899). 

Chionaspis the/p.. Watt and Mann, Peats and Blights of Tea, p, 307 (1903). 
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Hemkhioiuispis thM;, Cooley, Spec. Bull Mass. Espt, Stn. 1899, p. 51. 
[lemichiontMpis Ihere, Green and Mann. Mem. Dept. Agri. India, Ent. Ser. I, p. 

.942 (1907); Fletcher, South Ind. Ins., pp. 520-521, f. 4II (1914). 

Habitat. A few male puparia on pomegranate leaves found at Coim¬ 
batore and forwarded to Mr. Green w'exe identified as probably belong ■ 
ing to this .species. Female puparia long and narrow with sides more 
or less parallel; these are generally not very conspicuous. Male scales 
white and tricariiiate. These latter are disposed in regular groups. 
So far, there is no detinite record of its occurrence in South India, 
though Watt and Mann state that it is found iu all tea districts in India. 
It is ([uite possible that it may be found to occur in the tea districts of 
South India, since it has been found on the Himalayas on one side and 
Ceylon on the other. This is not said to be a pest of any importance 
in South India. Recently I have come across specimen.s of male puparia 
on pepper and some wild plants on the Western Ghats, wbieh by their 
general form and nice arrangement in groups appear to me to belong to 
this species. 


23. Pinnaspis chionaajnformis, Newst. 

Diaspis (.^) chionaspiformis, Newstea^d, Bull, Eiit. Res. T, p. 198 (1910). 

ckioumpiformisy Lindingor, Jahrb, Hamb. Wise, Anst., 1910, 

p. 43. 

Habitat. On Tephrosia ■purpurea is Timievelly and Coimbatore. 
Recorded before from Africa ; female puparia white with reddish yellow 
pellicles. Male scales small and white. No previous record from India. 


24. Pinnas-pin ratnakrishnw, Green (MS). 

Habitat. On Eugenia calophylUfolia, Coouoor, Nilgiiis, 6,000 feet. 

26. Pinnaspis baahinim, Green (MS). 

Habitat. On Bauhinia racenwsa, in Timievelly forests and in the 
Walayar valley, Malabar. 


Dinaspis, Leon. 

26. Dinaspis permutans. Green. 

Chionaapie peDnuloms. Greeu, G. ol C., II, p. ISO (1899). 

Habitat. On Evodia, Peria Pass, Malabar, with Chionaspis acumi¬ 
nata. First record for India, 



Fig. 1. Female and male pupaila of Diaspinae. 

(I) Aspidiotus. (2) Mylilaspis, (3) Parlatoria, (4) Aonidia, (5) Diaspls, (6) Chionaspis, 
(7) Fiorinia, 



pig. 2. PygHium of Chionaspis liecuruata. Green. (I. M. N») 







Fig. 2. Diasph echiiiocacii, Bouche\ 

(I) Scflies on prirUy pear ; (2) Male and female pupana. magnified. 






PLATE VII. 



Fig. 1. Aspidiotas destmcioT^ Sign. 

(1) Scales on leaf, natural size, 

(2) Female and 

(3) Male, both magnified. 



Fig. 2. Aspidiotm came/ftoe. Sign. 

Scales, natural size, on branch, and two scales, magnified, seen 
from above, and from the side. 
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AspimoTUS, Bouche. 

31. Aspidiotus deslructor. Sign. (PI. VII, fig. 1.) 

Aspidiotits deftriiclor, Signmot, Ann. Soo. Ent. Er. (4) IX, p. 120 (i860). 

Aspidwt>tfrdf.slruciort Maskcll, I.M.N". Ill, i., p. 66 (1893), 

AspidioPm desirndoTf Green, B. J. XIII, p. 70 (1900). 

Aspiduitvs d^tfucto^T Eletchcr, South Itid. Ina., p. 51S, f. 408 (1914). 

Portions of Green’s descriptions ol tlie two species A. htanm and A. 
(ninspaTens in kis “ Coocidae. of Ceylon ” refer to this specieB. 

Habitat, Found on coconut all over the West Coast, Tinnevelly, 
Coimbatore and Anantapui. Noted on Eugenia with A. funis in the 
Mysore uplands. It was first noted on coconut from the LaccadivcB in 
1891. The puparia are semi-transparent, yellowish, irregularly cir¬ 
cular, and are found in large patches on infested fronds. Kasergode, 
and Burkill record this on mango in Bombay. It has been recorded 
also on tea, pepper, Ceara rubber, Plantain leaf, Loranthus, etc. in Cey¬ 
lon. Sometimes the imseot causes appreciable damage to the coconut 
palm. The species has a very wide distribution, being found in China, 
Australia, Mexico, West. Indies, etc. Eecently noted on Oehrtium lan- 
ceolatum -with A. trilnhit.ifm'mi$ and Ghion. variaosa in Tinnevelly, on 
banana leaves on the Nilgiris, and on pepper in Wynaad, Malabar. 

32. Aspidiotus orientalu, Newst, 

Aspidioti/Ar oriciitalw, Newst-nud, T.M.N. Ill, p. 26 (1894). 

A>ipidwlu^ os/ieckicP; Green, IV, V, p. 4 (1896). 

Aepidioi?Jit Green, C. of C., Pt. I, p. 47, pi. V^II (1896), 

Aspidiolnfi orienialu', Greoji, J. XIII, p. 69 (J9<)0). 

Aspidiotus orievtalis, Rutherford, Spol Zeyl. X, p. 106 (1915). 

This species was first described by Professor Newstead from specimens 
collected by Mias Tomlin at Seven Pagodas near Madras in 1892. The 
food-plant on which it W'as found is not stated. This insect is very 
commonly found on a variety of plants in South India. The puparia 
are compact and oval, varying in colour from light to reddish brown ; 
the centra] pellicles are redrlish ; the male scales are oblong. On tama¬ 
rind fruits the scales are found in enormous numbers in patches cover¬ 
ing the whole fniit and giving it a sickly corrugated appearance. It 
has been so far noted on castor, Enhnum, Tephrosia., Cassia, Pohjalthia, 
plantain leaf, Caiofropis, tamarind, ChJdiroxglon swietenia, inahogany, 
Carissa, etc. This common species has been noted recently on Ifi/gro- 
phila- spinosa in Krishna, on Limonia alatn in Tinnevelly, on Cardia 
inyxa- in Coimbatore, and on Ba uhinia sp. in Coimbatore. The specimens 
on Bavh inia appeal different from ordinary forms in having white 



PLATE VJ. 







PLATE VI11, 
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ova] in shape. Not recorded before from India. Green records it on 
tea, a species of palm, and cinchona in Ceylon. Noted on plantain 
{Mma) in Fiji and on peach in Uganda. It is recorded on coconut hnak 

in Zanzibar. 


36. Aspidotus camellice, Sign. (PI. VII, %. 2.) 

Aspidioius cameiKtp, Bignoret, Ann. Soc. Ent. Fr. (4) IX, p. U7 (1869). 

Asfidiotus fiavescenst Green, l.M.N, II, Ti, p. 168 (1893). 

As^diotua fiave^c^TiSf Green, l.M.N. Ill, iv, p. 41 (1895). 

Diasy>ia cxTculata, Green, l.M.N. IV, ip. 4 (1896). 

Aapi^oius camellicet Green, C. of C., Pt. I, p- 60, PI. XIII (1896). 

Aapidiotus camellia-t Green, B. J. XIII, p. 71 (1900). 

Aspidiotiis eamelUcE, Watt and Mann, Peats and Blights of Tea, p. 303 (J903) 
and Green, I.M.N. V, p. 2 (1900). 

Aspidiotus camdliie, Green and Mann, Mem. Dept.Agri. India, Ent. Ser. I, pp. 
343 and 353 (1907). 

Aapidiotus camellifBf Newafcead, Mon. Br. Coco. I, p. 91 (1900). 

Aapidiotus campflio?, Newstead, Bull. Ent. Rea. VII, p. 3" 1 (1917), 

Aspidiotus camdUte, Fletcher, South Ind. Ins., pp. 617-618, f. 407 (1914). 

This species ia brought under a sub-genus Hemiberlesia by Leonardi. 

Habitat. Ou tea in the Nilgiris. It was also found bad on a young 
elm. tree, Ulmus cumpestr-is, in the Ootacamund Botanical Gardens and 
also on a species of Ficus at Dodabctta, 7,600 feet; May 1917. In 
South India this insect causes some appreciable injury to young tea of 
two or three months gror\d;h. This is called “ the yellow bark louse ” 
of tea ; is also called “ the greedy ” scale in other countries. The puparia 
are greyish white in colour, oval and strongly convex, each looking 
bke a limpet in shape. Sometimes found crowded together in patches. 
Recorded also as common on GreviUea, cinchona, and Michelia in Ceylon. 


37. Aspidiotus cydonim, Comst. (PI. VIII, fig. 1.) 

Aapidiotus cydonice, Comstock, Kept. U. S. Dept. Agri. 1880, p. 295. 

Aspidiotus cydonice, of Groeu in his Cocoidae of Ceylon, p. 62 (1896) is not that 
species (See B. J. XIII, p. 71) (1900). 

Habitat. Found on grape, fig. and pear plants at Bangalore and 
Coimbatore. Noted on the egg-plant {Solanum) in Br. Guiana. 

The scales are small and circular having a pale brown colouring, 
found in patches at the nodes of grape vines and on the stalks of fig 
and pear fruits and shoots. Likely to become a pest and appears to 
have been introduced with fruit and nursery stock. This is the first 
record from India. 
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- 38. Aspidiotns dictyospermi, Morg. 

Aipidiotw diclyaspmni, Morgan, Eat. Mou. Mag. XXV, p. 352 (1889). 

Aspidiotus diciyo$p&rmt, Barlow, I.M.N. IV, p. 119 (1899). 

Chrysomphalus diclyospermi, Ijeonardi, Riv. Pafc. Veg. VTT, p. 218 (1899). 

Aspidiotwa diclyospenni^ Grewi, B. J. XTTI, ji. 68 (1900). 

Aspidiotus dictyospermi, Greeti E. J. XVI, p. 345 (1906). 

Habitat. On DendroHum (Bangalore). The succulent parts of this 
orchid were found thickly covered by this insect. On Mimusofs elengi 
(Cooanada). The flat reddish brown scalo.s arc easily made out. Noted 
before on Cyms, Opimtia, aivd Calophyllmn in Ceylon. Noted on tea 
in North India. Recent records include on Ficus retusa, Coimbatore 
ana' an mango, Ijtnne tufi'y. iReeorcierf on rose bushes in fjganrfa. See 
Bull. Ent. Res. VII, p. 271 (1917). 


39. Aspid.ioius tanuirindi, Green. (PI. VIII, fig. 2.) 

Eeo. Ind. Mus. xvi, p. 439, pi, xxviii, fig. 11 (1919). 

Habitat. On tamarind leaf and fruit (Coimbatore). 

The scales are found in company with Hemichvmaspis minor. Mask. 
It is closely allied to A. hederce, Vail, but differs in the large third lobe. 
A small ('haloid parasite Comperiella has been recently reared from 
this scale. 


40. Aspidiotus pseudomrnellicB, Green. (PI. VIII, fig. 3.) 

Reo. Ind. Mus. xvi, p. 438, pi. xxviii, fig. 10 (1919). 

Habitat. On Capparis; Ittige, Bcllary District. The greyish oval 
scales are found in depressioips on the leaf surface. The plant appears 
to suffer badly from the, infestiition. This is also brought under Hemiber- 
lesia. 


41. Aspidiotus moorei, Green. 

Aspidiotus mowei. Green, F.nt, Mon, Mag., p, 109 (1890). 

Targionia mooTf.i, Leonard!, I90O. 

Aspidirttus inoorp-i Green, p. 2 (IftOO). 

llahtat. The species was first described by Mr. Green from speci¬ 
mens got from Madras in 1896 on. Grislea tomentosa. I Imve not seen 
speeiniens of this species, 
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42, Aspidiotua aurantii. Mask. (PI. IX, fig. 1.) 

Aspidioltis uurafiiii, Maakoll, Z, N. Tr, XT, p. 199 (1878). 

Anpidiotus aurantii, Groen, C. of C., Pt. I, p. 68, pi. XII (1890). 

Aapidiotiis auraTilii, Green, I.M.N. V, i, p. 2 (1900). 

Ohri/ffomphohif aurantii, Cockerell, Check-list Suppl., p. 896 (1899). 

Aapidioius aurantii, Green, B. J. XIII, p. 71 (1900). 

AspidioUfs aurantii, Newstead, Mon. Br. Coco. I, p. 68, pi. 1 (1901). 

This insect is the Red or Orange Scale of California. In Bulletin 
No. 222 (1911) of the California College of Agriculture Experimental 
Station Prof. Quayle gives a detailed account of this iiLsect in all its 
aspects. 

UMkit. On ro/se bush and on guava badly' covering Ic.avcs and 
stem, Palghat, Malabar ; Jasmine leaves, Someshwaram, Godav.ari Dis¬ 
trict. Once found very bad on Morinda iincloria in South Kanara. 
Recently found in, Coimbatore, on the same plant with Lecanium viridat 
and also on garden rose. Lefroy records it on Citrus in Pusa, and speaks 
of tho sncces,s of Cyanide fumigation against it (p. 134, Mem. Agr. Dejit. 
Pusa Ent. ii; ] 908). Noted before on rose bushes in North India. I 
have not seen it yet on a Citrvs plant in South India, but it is quite 
likely to be found. Mr. Green has recorded it on Agave, pomelo and 
oranges in Ceylon. This is one of those insects against whkdi Citrus 
cultivators have to be on the guard. 

43. Aspidiotus ficus, Ashmead. (PI. IX, fig. 2.) 

CkTysi/mphAilv^ jicuSf Aghmead, Amer. Ent. lU, p. 267 (1880). 

Aspidwtus Jicua, Comstock, Ilept. U. S. A. Dept. Agri. X, p. SJ06 (1881); 

Aspidiotm jkus, Barlow, I.M.N. IV, ii, p. 69 (1896). 

Ckryaomphalus aonidium, Cockerell, Biol. Ceatr. Amer. Pt. II, p. 26 (169Q). 

AapidiotiLS ^14^, Green, B. J. XIlI, p. 69 (1900). 

Aspidioiua jicus, Newstead, Mon. Br. Oocc. Pt. 1, p. 104, pi. I (1901). 

Aapidiotiii fiCus, Green, C. of C., Pt. I, p. 43, pi. V (1896). 

Aspidiotus jicus. Green, Mem. Dept. Agri. India, Ent. Ser. II, p. 33 (1908). 

This is also a well known insect and eosmopobtaii in distribution ; 
recorded on a variety of plants. 

Habit,at. On Ficus (Pennkonda, Anantapur District) mango (Coim- 
b.atorc); Ckrus leaf (South Malabar and Nilgiris); Pandanus (Cochin 
Coast) on Eugenia and Citrus with Parlataria cristifera, Gr. (Maddur, 
Mysore) ; Recent records include the following On coconut with A. 
^ deslruclor in Malabar, on Citrus in Coimbatore and on coconut in South 
Kauara. Recorded from Australia also on coconut. Noted before 
from Calcutta on Phemix and on Ateca and orange from Bombay. In 
Ceylon, Green records it on Pliododmdron arboreum. The scales are 
dark purplish brown in colour with the pellicles reddiah. 

c 2 
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44. Aspidiottis triglandulosus, Gieen. (PI. X, fig. 1.) 

Aspidiolus [Chrynmn-phaltis) Iriglandnloux, Green, Mem. Dept, Agn. India, Ent, 
&r. II, p. 33 and Lefroy, p. 134 in same reference (1908). 

Habitat. On jak leaf, Bangalore (Fletcher Coll). 

The mirLute bluish black scales are found regularly arranged along 
the leafribs on both sides of the leaf and its stalk ; closely allied to A. 
cistuloides, Gr. 

This species was first described by Mr. Green from specimens col¬ 
lected at Mahabaleshwat, Bombay, on an undetermined tree. 


46. Aspidiotus trilobitiformis. Green. (PI. X, fig. 2.) 

Adpidiotus trilobitiformis. Green, I.M.N. IV, i, p. 41 (1896). 

Aspidiolus trilohitifonnis. Green, C. of C., Pt. I, p. 41, pi. IV (1896), 

Aspidiotus trilohUiformis, Green, B. J. XIII, p. 66 (1900), and B. J. XVI, 
p. 246 (1905). 

Psev-daonidia trilohUiformis, Cockerell, A.M.N.H. (7) IX, p, 466 (1902). 

Pseudaonidia trilohUiformis, Rutherford, Spol. Zeyl. X (1915), p. 108, 

Habitat. On Tx/y)’a, Vadanapalle (South Malabar), on Mimusojis 
elengi (Cocanada), on mango (Coimbatore). Noted in Ceylon on Dab- 
bergia chamjdonii and Ixora coccinea, but the ordinary food plant in 
Ceylon, according to Green, appears to be Nothopegia colebrookiana. 
Noted on oleander in Africa (Neave). The female pnparium is iattish 
oval and of a pale reddish brown colour. On Ixora the scales are generally 
found clustering along the mid-rib of the leaf. 

Recent records include :—On Echitis leaves, Anakapalle, with Phena- 
coccus mangiferm; on Diospgros sp. Kurnool, with Pinnaspis minor 
and Lecanium ophiorhizw ; on Gelonium lanceolatum, Tinnevelly, with 
Asp. destructor and Chion-. varicosa. 

First record for India was from Calcutta, I.M.N. v, p. 101 (1900). 


46. Aspidiotus hartii, Cockerell. 

Aspidiotus hartii, Cookerall, Supp. Psyche, Sept. 1895, p. 7. 

Aspidiotus hartii, Green, Roc. Ind. Mus. XVI, p. 439 (1919). 

Aspidiotus ourew/KBf Kasergode, B. J. XXIII, p. 136 (1914). 

Habitat. On turmeric rhozomes, Erode, and on yam tubers in 
Coimbatore. Noted from Poona also on turmeric. Green does not 
record it from Ceylon. It was first described by Cockerell from Trinidad 
from specimens found on yam. It is closely allied to Asp. sacchari, 
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47. Asjiiiiotus hngispinus, Morgan, 

Aspidiotus longidpinus, Morgan, Ent. M. M. XXV, p. 352 (1889). 

Uemiberl&sia Itmgiapinus, Leonard!, Rev. Pat. Veg. yi (1397). 

A$pidiolu3 lon^iapinuat Green, B. J. Xl^I, p. 340, pi. H. fig. 1 (1905). 

Habitat. On Bauhinia racemosa, Tinnevelly. Noted by Gieen on 
loose bark of jak tree in Ceylon. 

48. Aspidiotus pinmUfera var. diversicolor, Green. 

Bull. Ent. Rea. xiv, p. 96 (1923). 

Habitat. On the orchid Cymbidium in hot-honses on the Nilgiris, 
8,000 ft, First described from Madeira. 

49. Aspidiotus cfdophylli var. symplocos, Green (MS). 

Habitat. On Symplocos leaves, Coonoor, 5,500 feet. These scales 
are really white, though covered with earthly deposit. For the des¬ 
cription of the species see B. J. XKviii, p. 1008 (1922). 

50. Aspidiotus (Chrysomphalus) tripinnatus, Green (MS). 

Habitat. On CaUistemon leaves, Coonoor 5,000 feet. 

Odonaspis, Cockerell. 

This is a sub-genns of Aspidiotus erected by Cockerell for several 
bamboo-infesting species usually found concealed beneath the leaf 
sheath. They have no pygidial lobes. 

61. Odonaspis simplex, Green. 

Ohionaspi) simplex. Green, C. of 0., Pt. 11, p. 100, pi. Ivii (1899). 

Habitat. On bamboo stem, Coimbatore. New to India. 

52. Odonaspis peniciUata, Green. 

Odonaspis penicillata, Green, B. J. XVT, p. (1905). 

Frogattiella penicillata, Rutherford, Spol. Zeyl. X, p. 104 (1915), 

Habitat. On bamboo (OcMandra travancorica), Coimbatore. The 
scales are found at the nodes amongst the plant hairs at that point. 
The pale brown scales edged with white arc generally found protected 
by the hairs and the small leaf-sheaths at the nodes. First recorded 
by Green from Ceylon on giant bamboo, GigantocMoa aspera. New 
to India. Kecently noted from Japan and Formosa. 
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Aonidia, Targ. 

53. Aonidia viridis, Lind. 

Aonidia viridz^, Lindingei, Zeit. f, wias. Insekbiol., p. 06 {1911). 

Habitat. On Aglaia, Travancore. Tins is a record by Lindinger, 
I have not seen the form myself. 

54. Aonidia tentaculata, Green. 

licc. Ind. Mus. XVl, p, 440 (1919). 

Habitat. On Vateria indica with Parlatoria vateria:, Or., Qiiiloii, 
Travancore. The female pygidiiim in this species is well charaeterizccl 
by the spathulate tentacle-like procesaea. 

Gymnaspis, Newst. 

65. Qymnas'pis ficus, Green. (PL X, fig. 3.) 

Iteo. lad. Mus. XVI, page 441 (1919). 

Habitat. On leaves of Ficus relusa, Kollegal, Coimbatore, 1,600 ft. 
The scales are obscure and appear as small pale grey to green roundish 
dots on the leaf surface ; not easily made out on the leaf when casually 
observed ; but infested leaves present a rough pale dusty appearance. 

56. Gymmspis ratmhrishme, Green. 

Uec. Ind. Mub. XVl, pago 442 (1919). 

Habitat. On Hemigyrosa scanascens, Courtallam, Tinnevelly. Chiefly 
foimd arranged along the leaf veins. 


57. Gymnaspis ajfimis, Green (MS). 

Habitat. On Fkm bengalensis, Sivalapperi, Tinnevelly. Very near 
G. ficus, but difi(jring in the much broader lobes of the nymphal pygdimn. 


58. Gymnaspis diospyros, Green (MS). 

Habitat. On the undersurfac(' of the leaves of Diospyros emhryo- 
jderk ; Mundauthurai, Tinnevelly. 

69. Gymnaspis mangiferae, Green (MS). 

Habitat. On mango leaves, Sivalapperi, Tinnevelly. Differs from (?■ 
ramakrislinac in the more prominent pydidial lobes and in the presence 
of a fimbriated fringe surrounding the body of the insect. 

60. Gipnnaspi.s producta, Green (MS). 

Habitat. On Diospyros embryopleris, Mundanthurai, Tinnevelly. 
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Recently noted on pepper vines in Travancore and the Wynaad. A 
gall midge (Sireptodiplons indica) described by Pelt has been found 
infesting pepper leaves attacked by L. piperi, Gr. (a predator ?). 

62. Mytilaspis {Lepidosaphes) heckii, Newst. 

A.$pidiotw cUricola, Packard, Guide to Study of Insects p. 527 (1869). 

Mytilaspis ciiricola, Comstock, U. S, A. Agr, Kept. 1880, p, 321, 

Mytilaspis tccio, Cockerell, Proc. Ac. Nat. Sc., Philod. p. 276 (1899). 

Mytilaspis pinnaefarmis, Newstead, Non. Br. Coco, I. p. 204 (IflOl). 

Habitat. On pepper leaf (Triv^andrum). Collected by my brother 
Snbramanya Ayyar and identified by Professor Newstead. This insect, 
which is known as the “ Purple scale”, has a world-wide distribution and 
attacks various kinds of fruit trees besides other plants. Noted by 
Green on Citrus fruits and Toddalia aculeata in Ceylon, Not recorded 
before from India. 

63. Lepidosaphes albizziae, Green (MS). 

Habitat. On bark of Albizzia lehbek ; Coimbatore. 

64. Lepidosaphes punetatissitna, Green (MS). 

Habitat. On bark of Albizzia lebbek, Coimbatore. 

65. Lepidosaphes leucophloeae, Green (MS), 

Habitat,. On shoots and bark of Acacia leucophloea, Coimbatore. 

66. Lepidosaphes punicae, Green (MS). 

Habitat. On stem of pomegranate plant, Coimbatore. 

67. Mytilaspis (Lepidosaphes) Iravcmcorensis, Lindinger. 

Zt, f. wiss. Inaektenbiol, VTE, p. 127 {1911). 

Habitat. Recorded on undersurface of Aglaia leaf by Lindinger. 
have not seen this form. 

68. Mytilaspis [Lepidosaphes) relrusus, Green. (PI. XI, fig. 1.) 

Rec. Ind. Silus. XVT, p, 440, pi. xxxi, fig. 21 (1919). 

Habitat. On Litsea whitiana, Dodabetta, Nilgiris, 8,000 feet. The 
scales arc dirty' brown in colour and are found fringed in numbers along 
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Parlaloria prote,as, Ncwstcad, Mon. Br. Cocc., Pt. t, p. 140, pi. xxx. (1901). 
Parlaioria proltus. Green, B. J. XVI, p. .S49, pi. J, lig* 26 (1905). 



Text fig. 2. Parliiforia prokus^ Curtis. 

(1) J^ealee on orchid ; (2) Temale scales, magnified ; (3) Male acalea, magnified. 


Rabit<ii. On species of orchids—Vanda and Belkiiulum, Lalbagli, 
Bangalore. Jsoted on Cy7nbidium in Ceylon. Recenbly found very 
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badly iafested on the orchid Goelgt/ne on the Nilgiris in hot-houses, 
8,000 feet. The puparia are oval and long and of a dull pale brown 
colour and found crowded on the leaves of these orchids. This is the 
first reconi of the insect in India and it is perhaps an imported form. 

73. Parlaloria pergandii, Comst. 

ParkUorta petyandii^ Comstoct, U. .S. A. Kept., 1881, p. .127. 

Parlalorvi pergatuiii^ Newstcad, Mon. Br. Cocc. I, p. 143 (1901). 

Habitat. On garden crofons, Peria Pass, Malabar; On fJiiwida 
aliita, Mundanthorai, Tinncvelly : on AegU marmdos, Coimbatore with 
Lemnium viride, 6r. 


74. Parjatoria artocarjri, Green. 

Beo. Ind. Mua. XVl, p. 442. pi. ixix, fig. 16 (1919). 

Habitat. On leaf, Peria Pass, Malabar, Characterized by th^ 
large nynpphal pellicle, absence of seoretionary appendix, and the tenta¬ 
cular marginal processes, 

”^5. Parhtm-m {Webslerielld) papillosa, Green. 

lieu, Iiid. Mus, XVI, p. 413. pi. XXI. fig. 17 (1919). 

Ibibital' On J^ic ic^f, Palghat, South Malabar, 

^6. Parlatoria calianthina, Her, and Leon. 

R«v. Pat. Veg. p_ 345 

Habitat. The tender leaves, shoots and stems of the garden oleander 
(Nerium) Madras, Qnce noted before by Lindinger in 1911 (see p. 129 
of Zt. wiss Tnseht), on mango, Central India. The insect is found in 
dirty brown nnwaes on the leave.s and shoots in company with colonics 
of A Xjiidiotun htaiiiae. Recorded from Turke}', Syria, etc. 

This i.s a native of Italy and attacks fruit trcc.s such a.s peach, a|)plc, 
almond and olive. 

I noted this pest only in Mndra.s ; thougli I lia ve c.vatnitusd hundreds 
of oleander plaufa in other places I have not yet seen it outside Madras. 

' '■ burlataria [Wchsterietta) vuteriae, Green. 

Hoc. Ind. Mas. XV4, p. 444, pi. xxx, fig, 18 (1919). 

Habitat. On Taterw indica, Quilon, Travancore. 

The long sharply pointed stpiamos and the reduced semilunar pores 
easily separate this species from all others. Found in company with 
Aoitidia lentacuhla, Gr. 
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Not recorded before from India. The species was first described by 
Marlatt America from specimens received there, as found on mango 
in Singapore. 

84. Parhiorearum species (iiicerfae sedis) Lindinger. 

Hahitat. On Shorea tunbniggia from Ouddapah by Lindinger (vide 
Zt. f. wiaa. insekt, 1911, p. 130). 


LECANTINAE. 

The forms included in this and the following sub-families are what 
are called unarmed scales, where the body is soft and naked or covered 
over by waxy, cottony or glassy secretion. 


Synopsis op South Indian Lecaniinab.** 


A. Female inaecfc nakeil or with a very thin film oi 
secretion.. 

L AdrUt female with well developed legs and anteoinae. 

(а) Adult female with posterior extremity cleft. 

(i) Female insect flat or slightly convex, 
derm not very hard when mature, 
without polygonal areas contain¬ 
ing pits , » . • . 

(it) Female insect hard at maturity, 
derm W'ith. more or leas oval or 
polygonal areas with pits . 

(б) Adult female with posterior extremity not 

cleft, female with four large groups of 
' spinnerets ...... 

2. Adult female without legs or antenna-e . 

3. Adnlt female with rudimentary limbs and antennae 
AA. Female insect secreting a greater or leas quantity of 

a cottony or powdery, matter; female with a detoite 
protruding ovisac ....... 

AAA. Female secretion waxy, glassy or homy, attached to 
the body of the insect— 

1. Test of female made of soft and thick wax without 

marginal procesBeB, iemale with a conspicuous 
caudal process visible when wax is removed 

2. Teat waxy with radiating glassy processes 

3. Test glassy and brittle divided into distinct plates 

AA AA. Female secretion forming a complete glassy eoc free 
from the insect; with legs ..... 


Lbcahtctm, But. 

Saissbtia, Depl, 

Hemilecaitium, News. 
Aclerda, Sign. 
CRIBROLECAitItrM, Gr. 

PuxvTNARiA, Targ. 


CBaopi.ASTE3, Gi; 
ViNsoNiA, Sign. 
Ingusia, Mask. 

CBBOPLASTOr>BS, CkU. 


•* The modern name of this sub-family is “ Coccinae ” since the generic rw.me Le^anium 
has been superseded by the designation Oor-cus; the old name is, however, retained 
this paper os suggested by Green, both for the genus and the sub-family. 
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Pur-viNARiA, T.irg. 

85. Pnlviruma psidii, Mask. 

(Frontispiece, fig. 1 & PI. XII, fig. 1.) 

Pulvinaria psidii, Maskell, X. Z. Tr. xxv, p. 223 (18i)2). 

. Puhinariti psidii. Green, I. M. N. IV, i, p. 8 (1896). 

Pulvinaria psidii, Green, Mem. Dept. Agri. India, Eiit. Ser. IT, p. 32 (]t>08). 

Pulvinaria psidii. Green, 0. of C., Pt. IV, p. 264, pi. C. (1900). 

Pulvinaria psidii, Fleteher, South Iml. Inn. pp. 5l0-.’iil2, fig. 399 (19J4), 

TMvS is one of the commonest and destructive settle insects of South 
India. It feeds on a variety of food plants, the chief of them being 
gii.iva, mango Morinda tea and Coffee. Recent records arc ; On 
Carissa, Coimbatore ; on Nvxuomim, Cuddapah; on Ficus retusa, 
Kollegal, on Eugetiia. calophylUpholia, Coonoor, 5,000 feet; on Guava, 
Tinnevelly. On guava it is very bad in Coimbatore. Badly infested 
plants become completely blighted with a dark sooty mould, the leaves 
showing a glistering sticky appearance due to the sweet secretion jiroduccd 
by these insects. During the early stages and until the female begins 
to oviposit the insect, has a more or less bright green colour and may be 
mistaken for a green species of Lecanivni, but after ovipo.sition a dis¬ 
tinct cottony sac is thrown out from behind the female and these white 
ovisacs proclaim the presence of the pest in badly infested plants. In 
the planting districts this k very common and is known as “ the mealy 
scale ” of coffee and tea.* In the plains the gufiva and Mormda plants 
suffer very badly from the attacks of this insect. A few parasites have 
been reared from this insect. 


86. Pulvinaria tnaodma. Green. (PI. XIII.) 

Pulvinaria maxima. Green, Eiit. M. M. xl, p. 206 (1904). 

Pulvinaria maxima, Ramakriahna. Ayyar, Mem. Dept. Agr. ItkI. Ent. Ser. vlif, 
12, pp. 127-155, Pis. and figs. (1925). 

Hahikit. Very common on Nim (Melia) trees in Coimbatore. Some¬ 
times it does considerable damage to young trees. The leathery pale 
brown adult females cover the tender shoots and stem in numbers and 
the small white male -scales arc generally found conspicuously on the 
leaves. The ovisacs are prominent and comparatively very long. The 
ground below badly infested branches of Nini tree.s becomes wrt with 
sceretioi). The common black ant, Camponotus comprensns, visits the 


* It is WTong to call it a mealy bug. 





PLATE XII, 
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Mytilaspis, Sign. (Lepidosaphes, Shinier). 

61. Mytilaspis -piperis, Green. 

Mem. Dept. Agri, India, Ent. Ser, 11, p. 34 (1908); 

Fletcher, South lud. lus., p. 619, f. 409 (1914). 

Habitat. Pepper leaves and stem, Western Ghats. First desorihed 
by Green from specimens collected by C. A. Barber in North Malabar. 
The pepper plant sometimes appears to suffer badly from this pest. The 
whole surface of the tender shoots and the stems is fringed with these 
long narrow sc^ales closely overlapping one over the other. A badly 
infested stem generally fades and dries up. A scale infested vine is non 
easily made out as the colour and general appearance resemble almost 
exactly the corrugated rough surface of a healthy stem. Green regards 
this species as an intermediate form between citricola and gloveri. 



Text lig. 1. Mytitaspis pijieris. Green. 

(1) Soalea on pepper plant; (2) Female pnparium, magaiBod. 
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scales in numbers. The insect has been noted on the following host 
plants also On Jatrophu, Krishna Disrtict; on Sida, Walayar forests ; 
on grapevine, Salem ; On Aaah/plia, Coimbatore. 



Text fig. 3. Pulviriaria maxima on ootton 
Bhowing egg-sacs and g puparia. 


The insect was first described by Mr. Green from Javanese specimens 
collected on Erythrina lithosperma. He speaks of this insect as the 
giant of its kind. So far in South India it has confined its attacks chiefly 
to Nim, blit judging from its destructive nature it is not unlikely that it 
may attack other valuable shade and fruit trees. Tt has latterly been 
found on mulberry plants and also on cotton to a small extent in Palur 
South Arcot. Two or three persistent washes with fish oil soap or kero’ 
sene emulsion usually check the pest. A few hymenopteroua parasites 
and a predatory noctuid, Euhhmma scitula, R., are found on this insect as 
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Cehoplastes, Gray. 

The species of this genera are known as “ Wax scales,” due to the 
soft waxy secretion covering the insects. 


90. Cerojilastes ceriferus, Anderson. 

Coccus ceriferus^ Anderson, Monograph Cocci Ceriferi (1791). 

Cproplastes ccriJcmSf Signoret, Ann. Soc. Ent. Fr. (2) VI ? (6) II, p. 40 (1872), 

Ceroplastes ccrijenis, Atkinson, I. M. N. I, p. 89 (1890). 

Ceroplastes ccrijerufi, Htcbbing, Ind. Forester XXI, p. 328 (1895). 

Ceroplastes cerijerutt, Nowstcad, I, M. N. Ill, v. p. 21 (1896). 

Ceroplaslf.s ceriferus^ Green, C. of C., Pt. IV, p, 270, pi. CII (1909), 

Habitat. On Indian elm and Lawsonia alba (Coimbatore) and on B0.5- 
welUa (Tanjore). This insect was first noted at Madras on Celastnis 
ceriferus by Dr. Anderson. It has been recorded later on Asdejiiadrori 
from Madras, on Casuarina in Bombay, and on spp. of Terminalia and 
Buchamnia in the Central Provinces. This is the white wax insect of 
India (See I. M. N. II, 3 ; 1891). The presence of this insect on a plant 
is easily made ont. The mature insect resembles irregular masses of pale 
white wax or baker’s dough attached to the leaves and shoots. 

The hloctuid caterpillar, Eubkmma scituJa, and the Chalcid wasp, 
ScuteUisia cyanea, have been noted as predator and parasite on this 
scale. 


91. Ceroplastes acliniformis, Green. (PI. XII, fig. 2.) 

Ceroplastes actiniforrnis. Green, I. M. N. IV, i. p. 8 (1896), 

Ceroplastes octi-nt/ormw. Green, G. of C., Pt. IV, p. 275, pi, CIV {1909)t 
Ceroplastes aeiiniformist Kasergode, 13, J. XXIII, p. 136 (1914), 

Hahitat. On coconut leaves, Coimbatore, Malabar ; mango (Coim¬ 
batore), with Tinsonia stdlifera ; Canna (Samaikota, Godavari District), 
Ficus (Penukonda, Anantapur District) Alstonia schohris, grape vine 
Coimbatore, on Loranthus and banyan in Poona, on Ficus carica in Pusa 
and on coconut and other palms, Canna and Bapium in Ceylon. The 
insect has a thick waxy spherical test; the marginal area is divided 
into 8 portions which enclose a central cone-shaped area. The colour 
is pale white. I have occasionally found colonics of this scale, youiig 
and mature, along the folded inner surface of the leaves of the coconut 
palm ; but the insect does not appear to be very destiuctive to the 
plant. On Calophylhm- it was once found pretty bad : the leaves were 
covered with colonies of scales and sooty mould, 



40 CONTBIBXJl'ION TO OUR KNOWLEDGE OP SOUTH INDIAN UOCOIDAE 
92. Geroplaates rubens, Mask. (PI, XII, fig. 11.) 

C'ero2^9t&tf rtibenw, MaakeH, N. Z. Trans. XXV,. p. 214 (1892). 

CtTopla^tu myricaey Green, I. M. N. V, i, p. 8 (1900). 

Ceroplaetes rubens. Green, Mem. Dept. Agri. India, Ent. Sec. TI, p. 32 (1908). 

Geraplustes rubens. Green, C. of C., Pt. IV, jn 273, pi. GITI (1909). 

Habilal. On mango (Chicacolc), palm, Cycas revoluta (Cocanada), 
Galophyllum (Coimbatore) and jak (Palgfiat). Tfie waxy covering of 
the insect has a pinkish ooloni and there arc a few marginal narrow bands 
of white. The insect is popularly called the “ Red Wax .scale ” and it 
is generally found along the ribs of the leaf. Previous record in India 
was from Assam. In Ceylon, Green records it on tea, mango, Cimiatnon, 
Eugenia, etc. 


93. Ceroplantes fioridmsis, Comet, 

Geroplcisles jlaridenais, ComBtock, Rept. TJ. S. A. D&pfc. Agri. 1880, p. 331. 

Geropla^tca jivrideTisis, Green, I. M. N,, V, i, p. 8 (1900). 

Geroplasics fioridensis. Green, C. of C., p. 277, pi. CV (1909). 

Ceroplastes jioridensis, Lefroy, Mem. Agr. Dep. Iiid. Ent. Ser. ii, p. 134 (1908). 

Habitat. On leaves of cashew (Anacardimn occidenUih), Bangalore, 
and on Miehaelia, Courtallam, Tinnevelly District. The waxy test is 
more or less similar to rubens but can be distinguished by the recurved 
edges of the same and the eight pale white spots on the margin instead of 
the four narrow bands of rubens. Previous Indian record Irom Assam 
and Darjiling. Green records it on tea and guava in Ceylon. Noted on 
numerous other fruit trees in America. Lefroy records it on guava, 
mango, Cyamopsis, Tamarix, Ficus sp. and Hibiscus csoulenla in North 
India. Mr. Isaac noted this species on tea in Travancore. Noted on 
Anona sqmmosa and Ficus glomerata in Pusa. 


ViNSONiA, Sign, 

94. Vin,sonia steMifera, Wc.stw. (Pi, XIV, fig. 1.) 

Coccus steUifera, Wostwood, Tr, Ent. Soc. Lond. 1871, pp. 3 and iii. 

Vinsonia stelUfem, Douglas, Ent. Mon. Mag. XXV, p. 152 (1888). 

ViTiscnia stellifera, Green, C. of G., IV, p. 280, pi. GVl (1909). 

Habitat. On mango with Ceroplasles actiniformis, Gr. (Coimbatore) 
on nutmeg leaves (Tinnevelly), on coconut palm (Malabar) and on rose- 
apple leaves Eugenia jambos (Godavari District). Along the South 
Malabar Coast, I found this pretty insect fairlv common on the coconut 
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Parlaioria protcv^, Newstead, Moa. Bi‘. Cocc., Pt. I, p. 140, pi- xxs (1901). 
Patlaioria proleus, Orcen, B. J. XVJ, p. 349, pP J, dg- 26 (1905). 



Text fig. 2. Parhiofia prokus, Curtis. 

(1) {Scales on orcliid ; (2) Female scale.^^, magnified ; (3) Male scales, magnified. 


HahilaL Oa species of orchids —Vanda and Belhinlum, Lalbagli, 
Bangalore. ISoted on Cymbidium in Ceylon. Tleceubly found very 
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palm ; but did not note it doing any appreciable damage like Aspidioltis 
(lesfriictn-r, though often found in eompany with it. The wa.xy secretion 
in this insect is drawn out radially into seven ray-like proieetions which 
give it the appearance of a star-fish. Very recently it has been reported 
to be very common on rose-apple in Porto Rico. Green notes it on 
mango, coconut, etc. in Ceylon. Recorded from Bombay on Oarcinia 
indica. 


Ingusia, Maskell. 

95. Inglittia cltcloitioicks, Green. (PI. XIV, lig, 2.) 

IngliiM chdimwie^. Green, C. of C., Pt. IV, p. 28.'), pi. ovU (1909). 

Ingli»ia chdortioides, ilaraakrislina Ayyar, B. J. XXIV^ p. 378 (191(>). 

Infjlisia tkelotiioidea^ Greien, B, J, XXVIII, p, 1033, fig. 35 (10^2), 

Hahitat. On Parkinsonia aadeata, Coimbatore. The species was 
first described by Green from a single example he got on a small twig of 
Gelonium hnceolalum in Ceylon. 1 found the insect in fairly good 
numbers on Pafkinsmia and sent some specimens to verify whether they 
belonged to this sjicoies. In confirming my detcrinination, IVfr. Green 
wrote, ‘'I am delighted at the possession of further material of this beauti¬ 
ful sjioeioa iin<l )im very interested to find that my preiliction as to the 
thorny habitat of the iiiseiitfl has proved to be correct.” The scales 
very closely resemble the thorns on its food plant and their presence 
could be made out only by close observation. The insect is covered by 
a cone shaped glassy test and the same seen through the test has a 
brownish colour. Immature insects are uniform white. A small 
Chaleidid para.site has been noted attacking this insect. Not recorded 
before from India. In Ceylon this insect has been noted on PiChe- 
colobium dulce. 


96. Inglibia bivalmUi, Green. (I’l. XV, lig. 1.) 

I. Al. N., y, iii, p. 95, pJ. xviii, fig-, 3 (1903). 

Habitat. First described by Green from specimens collected on 
Thespeski populnea in Rameswarjra island, 1903. 

I collected a solitary specimen on red-gram stem at Mandepetta in 
Godavari District in December 1916. It was later found in numbers on 
Pongamia shoots in Coimbatore. The insect hardly appears a living 
thing. The body is covered over by “ two glassy shell-like plates 
meeting along the median longitudihal line ” like a bivalve mollusc. 
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GeropI-astodes, Ckll, 

97. Ceroplastodes cajaM, Mask. (PV XV, fig. "2.) 

Eriochiton cajani, Kaskell, I. M. N- > IIi P* 61 (1891). 

Ceroplastodes cajani, Cockerell, Xaiure, LXI, p. 368 (1900). 

Ceroplastodes cajani. Green, C. of C-> Pt. IV, p, 285, pi. cviii (1909), 

Ceroplastodes cajani, Fletclier, South Ind. Ins., ]►. 512 f. 400 (1914). 

Habitat. On reJ-gram (Coimbatore and Godavari), on lablah vine, 
and Zizyplius shoots (Coimbatore); also found on the Sacred Tulsi plant 
{Ociniuni sanctum) in many places. On the main vines of laMab the 
insect is found in shining white masses often considerably weakening 
the growth of the vine. Found as a pest on Tephrosia Candida with 
(Jerococcus Mbisci in the Mooploy 'Valley ruhiber plantations. Cochin. 
The test is glassy and oval in shape with a rugose surface. A species of 
Eubkmma —a Noctuid caterpillar—^is predaceous on the scale. Two or 
three Chalcids have also been noted as parasites on this insect in difierent 
parts of South India. The species was first described by Maskell from 
specimens collected on red-gram from Madras in 1891. Very often 
Tulsi plants are killed outright by the attacks of this insect. 


Saissbtia, Deplan. 

98. Saissetia nigra, Nietn. 

Lerjinium nigrum, Nietaer, Enemies of Coffee Tree, p. 9 (1361). 

L&xtmum nigrum, Green, I. M. N.» I. ». p. 117 (1889). 

Lccanium nigrum, Cotea, I. M. N., H. vi, p. 108 (1893). 

Lecanium nigrum, Green, C. of C,, p* 229, pi. Ixxxiv (1896). 

SaU-ictia nigra. King. Psyche, IX, P- 296 (1902). 

Coccus nigrum, Kirkaldy, Faun. Ijaw., Pt. Ill, p. 106 (1902). 

Lemnium nigrum, Fletcher, South Ind., pp. 514-516, f. 403 (1914), 

Habitat. On cotton, Croton, Hibiscus esculcntus, Hibiscus rosasinensis 
Thespesia populnea, Hygropkila .spinosa. Sandalwood (Coimbatore); also 
on nutmeg shoots, Courtallam (Tinnevelly). Recently noted on Justicea, 
Morinda, Lawsonia and Luffa in Coimbatore. Noted on Capparist and 
Cotton in Bengal. The shape of the scale is somewhat oval and very 
convex in form, the colour varies from deep chocolate brown to bluish 
black. * 

Known as the “ Black bug ” and recorded on various other plants 
including coflee, rubber, etc. Sometimes this assumes the role of a 
nasty post. Ifc has a world-wide distribution. On the Portia tree 
Thespesia) I have found it doing serious damage. 



PLATE XVi 



Fig. I. (I) Scalts on Pongamia plant. 

(2) Adult V dorsal vjew. 

(3) Male piiparium dorsal view. 

(4) Scale side view. 
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snalf« in numbers. The insect has been noted on the following host 
plants also :—On JalmpJm, Krishna Disrtict; on Sida, Wakyar forests ; 
on grapevine, Salem ; on AcalifpM, Coimbatore. 



Text fig. 3. Pvlitiitaria maxima on cotton 
flhowing Dgg-sacs and (J puparia. 


The insect was first described by Mr. Green from Javanese specimen.^ 
collected on ErytJtrina lUhoaperma. He speaks of this insect as the 
giant of its kind. So far in Sonth India it lias confined its attacks chieflv 
to Nim., but judging from its destructive nature it is not unlikely that it 
may attack other valuable shade and fruit trees. It ha.9 latterly been 
found on mulberry plants and also cu cotton to a small extent in Palur 
South Arcot. Two or three persistent washes with fish oil soap or kero’ 
sene emulsion usuaUy check the pest. A few hymenopteroiis parasites 
and a predatory noctuid, BvUemma scltuJa, R., are found on this insect as 
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Bangalore and Gaitjam.. On duwctoTum, Coorg (F. R. Rao 

CoU). Tliis is popularly known aji the “ Fern scale ” and is generally 
carried from place to place in cultivated feriiB. Some Coccidologistfi 
make this a separate species. Gfoneral form more or less like Jiemis- 
phaericum, but different from it in hnving some cariuae on the surface 
Colour shining reddish-brown. 

101. Saissetia oleae., Bernard. (PJ. XIV, fig. 3.) 

Lecanium okof., Walk.;r, Cat. Vr. Miia. Horn,, p. 1070 (1852). 

Lecanium oleae, Grean, C. of C., p. 227, pi. Ixxxiii (1899), 

* ^iaaeiia otea^ Cockerell, Ent. Student, II, p. 31 (1901). 

LtMmiuTH oleat, S^.-NSOia'l, lit. Coraj. U, p. L21i, pi. U«. 1(1.802).•, 

South Tnd. Ing., p. 515, f. 404 (1914). 

Habitat. On. tamarind fruits and stalks, Erythrina leaves and shoots, 
and stem of Hygrophila spinosa (Coimbatore), on cofiee (Coorg), on 
Se.sbania —Ayathi (Bellar)') and on Theapesia in dilTerent places. The 
insect has been recorded also on edible fig in Bangalore, on Red-gram 
{Cajamis indimn) in the N. Cireai's in company with L. hngtdmn 1); 
on Hyyropliila on Sapoia, guava, and Odim odier in Cioinibatore . Often 
found in company with Asp. orientdlis and latainue. This is the common 
Olive Scale of hhiropean countries. The scale is chitinous and hard and 
has a very convex form with angulfti prominences ; the body of a mature 
adult has two lateral and one transverse carinae forming the shape of 
an H ; the colour dull purplish brown. Immature ones have a yellowish 
brown tinge. It has been noted on a variety of plants in Ceylon. 

This insect is known as the “ Black Scale ” in California and is a 
very important pest ol Citrus plants in that famous fruit-growing State. 
In Bulletin No. 223 published by the College of Agriculture Experimental 
station, California University in Kill Prof. Quayle gives a detailed account 
of this iiiseet in all its aspects. This insect has been found subject to 
numerous parasites. 

Thus is one of the few Scale-insects for which biological methods of 
control have lieen tried by the introduction of natural enemies. 

102. Saissetia nigrum depressum, Cockerell. 

Lecanium dtpresmni, Targ., Stud. Sul. Coco. p. 29 (1867). 

luecanium depreasunt, Sign., Ann. Soc. Ent. Fr., I871j, p. 439. 

tiaisaelia depresaa^ King, Psyche IX, p* 296 (1902). 

Habitat. On Eranthyiuum, Thespesui populnea, and banana leaf, 
Coimbatore ; on Hevea rubber. Western Ghats. Masked, Brain and 
others consider this as the same as S. nigra or as a variety of that species. 



46 CONTBIBUnON TO OUR KNOWLBDGK OF SOUTH INDIAN COCCIDAE 

103. Lecanium hesperidum, L. 

Coccus hesperidum, Lmn., Syst. Xat. {ed. X) I, p. 455 (1758), 

Lecanium hesperidum, Biii’ineistet, Hand. Ent. 11, p. 69 (1835). 

Lecanium hesperidum, Green, C. of 0., 1899, p. 188, pi. Ixii (1899). 

Lecanium hesperidum, Newstead, Mon. Br. Cocc., II, p. 78, pi. 1 (1002). 

Thetf. are numerous refereures to this insect which has a very wi<le 
distribution .all over the world. 

Hrdntal. On coconut leaf, Madilagam, South Malabar, and on dims 
shoots, Mandapetta, Godavari. 

The scales are pale yellowish-brown in colour and a number of them 
are found together in patches on the coconut leaves visited by ants. 
Green doubts whether the material on coconut is hesperidum. He says 
“ not typical ; the antennae show a tendency to become 8-jointcd and 
the dermal cells are obscure.” Noted by Green in Ceylon on Amaran- 
ikm, liignomia, etc. Leftoy records this species on Dalbergia latijoliu 
in nests of the ant Oecophylla from Pusa, N. India. This is knowm as 
the “ Soft Scale ” and has a world-wide distribution. Professor Newstead, 
who discovered the winged male, has described it on p. 360, Bull. Ent. 
Res. VII, pi. CT (1917). Very recently I have collected this insect on 
re.l-gram stem also in Godavari. No previous record from India. 


104. Lectinium lonffulum, Douglas. 

Lecanium lortguhtm, Douglas, But. Mon. Mag., 1887, p. 97. 

Lecaniwm longulum. Green, I. M. N., IV, p. 8 (2896). 

Lecanium longvlum, Green, C. of C., p. 221, pi. Ixx, (1904). 

Lecanium longulum, Newstead, Mon. Br. Cocc, TI, p, 86, pi, 1 (1902). 

Habitat. On red-gram stem, Mandapetta, Godavari District ; On 
grape in Bangalore. Both adult and the orange coloured larvae found 
together. The smooth yellowish brown females are much longer than 
broad. The species resembles Lecanium hesperidum, to some extent, the 
young may be mistaken for the latter; but the number of antennal 
joints in the latter are seven and in longulum eight. Noted by Green 
on Acacia, Albizzia, f.oranthus, etc. in Ceylon and by others on Citrus 
in America 

Recorded on Vitis sp. from Assam. 

Recently noted on Excoecarm agoUocita in Godavari and on flower 
stalks of Sapota in company with Asp. latanim and Saiss. oleae in Coim¬ 
batore. This species is considered by some to be the same as L. elongatum. 
Sign, 
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105. Lecanium {Raralecanium) expansum. Green. 

Lecanium f^panmin, Green, I. M. N. IV, p. 9 (1896). 

Lecanium {Parakcanium) expansum. Green, C. of C., II, p. 235, pi. IxxxTi (1899). 

Lecanium cxpanaum. Green, Mem. I)ept. Agri. Ind. Ent. Ser. II, p. 29 (1908), 

Habitat. On Calophyllum, Madras and S, Arcot. Sometiniea had on 
this plant. Recorded b<dore on Ficus reiusa from Mysore, 

100. Lecanium fortnicarii. Green. 

Lecanium formkarii. Green, I. M. N. IV, i, p. 10 (1896). 

Lecanium formicarii. Green, C. of C., p. 190 pi. Ixiv (1896). 

Lecanium formicarii. Green, Mem. Dept, Agri. India, Ent. Ser. II, p. 29 (1908). 

Habitat. On undetciinined plant, Mysore (Lefroy Coll.). I liave not 
seen this interesting form wMch is said to be found enclosed in nests of 
ants, especially the ant Cremastogasler dohrni. Noted by Green on tea, 
cinchona, Macaranga, etc. in Ceylon. 

107. Lecanium ramakrishnae. Green (MS). (PI. XVI, fig. 1.) 

Habitat. On ilistal shoots of Ficus bengalensis, Kothapetta (Goda¬ 
vari District). Noted on Pear in Kulu Valley. The adult scales have a 
bluish black colour, and in shape tiu! scale is more or less conical. The 
young insects arc of a pale yellowish brown colour. 

108. Lecanium signiferum. Green. 

Leaxnium signiJf.Tuvi, Green, C. of C., p. 197, pi. Ixviii (1899). 

Habitat. On plantain leaf, Golgonda (Vizagapatam Distriiit). The 
scale is yellowish green in colour. On the dorsal surface a reddish brown 
mark in the form of a long stripe with two cross bars is prominent. No 
previous record from India. Brain considers this to be same as L. 
kesperiduni ; Green also doubts the validity of his signiferum as a dis¬ 
tinct species. 

109. Lecanium adersi, Newstead. 

Newstead, Bull. Ent, VII, p, 367, fig, 10 (1917), 

Habiiai. On mango (Coimbatore!). The females are very flat, irre¬ 
gularly oval, and chocolate-brown in colour ; the male puparia are 
smaller and glassy wliite in appearance. Both male and female puparia 
are found in numbers on the inner surface of the leaves ; the females 
are chiefly found along the midribs. No previous record from India. 
Professor Newstead described the form from specimens collected on 
mango, in Zanzibar 1 have very recently discovered the winged male 
from specimens on mango. Very close to L. bicruciatwn, Gr. 
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110. Leeanium tessellatum, Sign. 

Lemnium tessdUdum^ Signoret, Ann. Snc. Eut. Fr. 1873, p. 401. 

Leainium, tesiellalum, Green, I. M. N. IV, i, u. 9 (1896); anil C. of C., IX, P- 206, 
pi. liii (1899). 

EumlymvuLtns le^srUnium, Cockerell, A. M. N. H, Ser. (7), IX, p. 453 (1903). 

Habitat. On Calophyllum loaves (Coimbatore) and on palm leaf in 
Glass house Nilgiiis 8,000 feet. The flattened oval redish-brown scales 
are easily made out on the leaves though they are not found together 
in numbers but only isolated. Noted elsewhere on palms, Sapindus, 
ferns, etc. No previous record from India. 

111. T^ainium mercarae, Green (MS). 

IhilnUit. On coffee, Mercara, Coorg [Fletcher coll.). 

112. Lecanium gynmospori, Green. 

Lecanium j/ymnospari. Green, Mom, Dept. .Agri. India, Eiit. .Ser. II, p. 29 (1908). 

Coccus gyttinoapori, Sanders, V. S. A. liull. TeeJi. Sor. No. 10, Ft. ni» P* 45 (1900.) 

Habitat. On Gytmiosparm, Niirasaraopet, Gimtiir District. First 
described by Green from specimens collected by Lefroy with no locality 
given. 


113. Lecanium mafi-upiale, Green. (PI. XVI. fig. 2.) 

Lemnium marsupiale, (Ireeii, Mem. Dept. Agri. India, Eiit. Her., II, p. 1)5 (1908). 
Lecanium marsupiatey Green, C. of C., Ft. HI, p. pi. Ixxv (1899) ; Fletcher, 
South Ind. Ins., p. 516, f. 405 (1914). 

Habitat. On pepper leave.s (South Wynaad, Malabar and Anamalais). 
Once found in numbers on Ficus retusa, Kol legal. The flat shining 
reddish-brown scale i,s comparatively larger in size than many species. 
Green notes it on Anona, Piper nigrum and Pathos scandens in Ceylon. 
The deep pouch oji each side of the undersurface of the .abdomen is 
quite characteristic ; the young are found in these pockets. 

114. Lecanium aeutissimum, Green. (FI. XVII, fig. L) 

Lec-aniuni ucviissimuin , Green, C. of 0., p. 218, pi. Ixxviii (1899). 

Lecanivm ucviissirnuvi, Green, 1. M. N. IV, i, p. 10 (1806). 

Habitat. Ou coconut leaf, and on jak leaf. Coimbatore. A f<>w iso¬ 
lated ones only. I also found a .specimen on mango leaf recently. 

The scales are long and verj’ narrow and pointed at both ends. lu 
colour the scale is deep reddish brown to black. Green records it on 
coconut, areca. Piper, mango, etc. in Ceylon. No previon.s record from 
India. 






PLATE XV; 



Fig. i. (I) Scales on Fongamia plant. 

(2) Adtilt V dorsal view. 

(3) Male puparlum dorsal view. 

(4) Scale side view,'. 


Fig. 2. Ceroplaslodes cajam, Cr. 
Structural cliaracters and stages (1. M. N.) 
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]15. Lecanium viride. Green. (PI. XVII, fig. 2.) 

Lecamum viride^ Green, Ent. Mon. Mag. XXV, p. 24S (1S99). 

Lecanium viride. Cotes, I. M. N. I, 49, I1M22, t. 7, f. 3 (1888), 

Lficanium viride, CotCB, I. M. N. TI, vi, p. 168 (1893). 

Lecanium viruie, Cotes, I, M. N. ITT. vi, p. 18, fig. (1896). 

Lecanium viride^ Green, C. of C., p. 199, pi- Ixix (1899); Fletobcr, South Tnd 
Ins., p. 513, Gg. 401 (1914). 

The adult infiect is bright pule green with an irregular loop of dark 
spots clearly seen through the dorsal surface of the body. By this 
structure it can he easily distinguished from allied forms. This is the 
notorious “ green bvg ” of coffee commonly found in the planting 
districts of South India and one of the very few well-known scales 
insects of this region. Considerable damage by this pest to cofiee 
is now and then reported from the Shevaroys and the hlilgiris. It has 
recently appeared in Coorg and Mysore also. In 1899 Mr. E. E. Green 
wrote from Ceylon that “ the green scale ha.s practically wiped out 
colfec cultivation in many di.stricts.” A good account Ls given of this 
pest in the pages of Ind-imi Atnariim Nolen quoted above. , 

Ilabitdt,. Besides coffee it ha.s boon noted on Citrus trees (Bangalore 
and N'lgiris) Aegh and Conssei (Ooiniljatore) and tea, gn.ava, Citni.i, 
Plumiera aentiJoUei, etc. on the Nilgiris. Some Chalcidid parasite.s arc 
also found. Vorj’ often found in company with Lecankim hemispJiaeri- 
mm. Some predaceous Ooccinellids have also heen noted on this pest, 
hut it is not known whether any of these play any effective part as 
natural enemies. 

IIG. Lecanium (Gocc«.s) colemmi, Kann.* 

Bull. No. 4, Ent. Series, My8<»re Agr. ])c[)t.., p. 14 (1918), by Coleman Kannan. 

HabiUtf. On coffee, Mysore; I have not seen this sjwcies. It is 
very closGy allied to L. viride, Green, though some structural, differences 
ar<? said to l)o present between the two. It is probably onlv a local raee 
of the “ Green scale.” 


117. LecMnium ophurrrMate., GiKo.n. 

T. M. N. IV, p. 10 (1896) and C. of 0„ III, p. 193, pi. Ixvi (1904). 

Tlahitat. On hiosygros chloroxylon with Pinnaspis minor and Aspi- 
diotus trilohitiformis, Kurnool (Isane Coll,). Noted before &om Ceylon; 
new to India. 


*Mr. Green (p. 149 of T. E. S. 1918) says, “ It seems questionable if there is sufficient 
luslification for the erection of this new species.” 
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Becrutly in a bad attack of this pest on cotton in Coimbatore, I 
noted the small Chalcidid wasp, Scidellisia cyanea, Mots., aeting as a 
very effective natural cheek on this scale. 





Text fig- 4. ScuieUijtta ci/nn^a. Mot.i, ; I, tuloit, X 22 i 2, a seftle-insect nifjruTn ehowhia 
tho larva of the [>;irii'ikto ianidf it, :<G ; li, larva, x22 ; i, ptipa, x ]8, 


09. Saisb'diia hemisphaerica, Targ. 

LeCiKMvrn, hunisfhatfricay Targioni To 2 a<itU, Studi 3ulIo CoGCimgiie, p. 27 {1867). 
Ltcard-uin cojfedCy Cott'K, 1. M. N., I, p. 117 (L88y). 

Lecamuin hemi^phaerintm, Green, C. of C., p. 232, pi. Ixxxv (1004); jPlebclier 
South Iiid. ins., p. 514, f. 402 (1914). 

Sai&stlia hcr/us^ihfiericay Cockerell, The Ent. Siiuleat. IT, p. 32 (1901). 

This well known insect is called the “ brown hug of cofiee in South 
India. 
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’I'exi fii'. f), f.tfikftium. 'I'ar^. 

(1) Scales oa twis; aixi ieavtw, aaiural -ti/p 

(2) VouQi!' nymph rfiAunififtii, 

Adult irmalft 

(4) Mal^: juaErnifi'-d and natural size. 

HahiUii. It lias been noted on coffee, fi'ina, ten, guava, Tabernaee 
tMnlarUi and Cit/'us foliage In tin; pi,anting fltstrint'f of South India. The 
scale is very convex and S])herical in shapi; and liiis a chocolate brown 
colour. It is a serion.s i^est of cofiee in the (dantiug disttieta of South 
India and is often foiuid in company with the grci-n bug ” Lfctiniiini. 
vinde. There is a goorl deal on record rcga.rrling the pest.s o£ coffee in 
the second reference noted above. Numiiruim hymenopteroias paraaiteg 
have been noted on this insect. 

In North fndin. it Im.H lasui rci-ordi-d on guava, Thnnhi^rijia, and 
'fnchusaiillie.s. 


liiO Leainium hemvi-phrtfrienw. inir. fiHi'>iin, Ihiv. 

//icK/a, Sigaoret, Ann. So*.-. Fr. 1S7:I, p. 430. 

Lecantim hemisphamcum i\tr Jilicum, (irwri. EiiO. lion. I'ldg., pp. 70-77 (1807). 

Habitat. On tea leaves on the Nilgiris, 5,0dO feet, uud on garden 
ferns, Ootocamund, Nilgiris, S.OOO fci-t. On g.arden ferns, Shevaroys, 
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tence the specific name given by Newstead. I recently noted this on 
AUanlhus excelsa ; a sooty black blight on the main stem and branches 
of a tree attracted my attention and the same was found to be the reisult 
of an attack by this insect. I have discovered the winged male which 
has not been noted till now. The mala is 3 mm. long and of a pinkish 
colour covered with a mealy white bloom. The costal nervure of the 
wing is deep purple ; no caudal filaments present. 

Aclebda, Signoret. 



Tei* fig, 8. The TinneTelly gr«8s ooedd. Aeterda iachatnmm, G. on gnus. 



EXPLANATION OF PLATE XIX. 

A noma lococcus injicus, Gre^n M.S. 


1 . 

2 . 

3. 

4. 

5. 

6 . 


Scale inlestcd Acacia branch. 

Adult female scale from nature, x 8. 

Do. do. mounted, x 14. 

Young larva, x 44, 

Cocoon of predatory moth on Acacia stem, x 3. 
Predatory moth, x 6. 



f’LA.TE XVI. 
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considorablo damage to young trees which bcoome. completely covered 
with those greyish white scales. The eonmioii black ant, Caniponolus 
cotnpressus. is touiicl visiting the. scales in numbers and colonics of this 
ant are found in nests at the foot of the infested tree. A 8])ecies of 
Noetuid moth, Euhlemma sdtula, is also found predacious on this scale, 
and this caterpillar in turn is parasitised by a Braconid wasp, Aphras- 
lohrMon flavipennh. Ash. 

Noted also on Acucia kixcopMoea in Bangalore. 

The Ceylonese species, A. cremastogaslri, Or., differs from indicus in 
the absence of stigmatic spines, in the dense chitliusation of the stigmatic 
elelts, in the large and conspicuous dermal cells, and in the arrangement 
of the cribriform plates, according to Green. 


128. Anomalococam Tiirsulus, Green (MS). 

Habitat. On the stem of a wilfl tree, Sengclteri, Tinnevelly. Differs 
from indicus in the strong dormal setae. 


CisKocucuus, Comstock. 


129. Cerocoa:us kibisci. Green. 

Ent. Mem. Dept. Af;ri. India, II, 19-21, t. 2, if. 2-4 (1908); Lefroy, t, o., p. 122 » 
FJefccher, Mouth Tnd. Ins., p. 508, f. 395 (1914). 

Cerococcus kibisci, Newstead, Bull. Ent. Kce. VIll, p. 127 (1917). 

Habitat. On cotton and HibiscMS rosa’sini'nsLs. Coimbatore, Oodavari 
and Madura. On brinjal plants in Guntur, on cotton in Vizagapatam 
and Sivagiri; rather bad on the plants in the latter place. Noted also 
on the green manure crop, Tephrosia Candida, in the rubber estates of 
Cochin with Ocroplastodes cajani. 

Green Tegards this species as very closely allied to his C. indicus, 
recorded from N. India. 

This is popularly known as the “ Yellow scale of Cottoh ” as the 
scales have, a pale yellowish colour. It is not found, however, as an 
important pest of cotton though isolated plants arc often badiv 
covered, 



nmginfied sea] 
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The narrow elongate scales become visible on the foliage only when 
carefully observ'ed, the colour is like that of the bamboo leaf. Found 
on both sides of the leaf. ISo previous record from India. 

132. Asterokoanium minutum, Green (MS). 

Habitat. On bamboo loaves, Dhoney Valley, Malabar. 

133. Asterolecanium tenuissimum, Green. 

C. of C., IV, 318, pi. cxx (1906). 

Habitat. On bamboo leaves, Dhoney Valley, Malabar, in company 
with the above species, two spp. of Cliionaspis (minufuv. and longissima) 
and Neoleucaspis paralUla, Gr. 


ERIOCOCCINAE. 

Eriococcus, Targ. 

134. Eriococcus araucariae, Mask. 

Eriococcus araucariae, Maskell, New. Zeal. Trans. XI, p. 218 (1878).. 

Eriococcus araucariae. Green, Ind. Mus. Noted. IV, 7 (1896) and 0. of C., V. p. 34S,. 
pi. cxxxiii (1922). 

Habitat. On Araucaria, Lalbagh gardens, Bangalore, and on the 
Nilgiris. In Ceylon, Green has found this bad on this tree. The infested 
trees appear blighted with a black mould. 

135. Eriococcus lagerstromiae, Kuw. 

Bull, Agr. Expt. Stn. Japan, I, ii, p. 182, fig, (1907), 

Habitat. On a species of Dalbergia and on Anogeissus latifalia, 
Tinnevelly. 


Pedroniopsis, Green. 

136. Pedroniopsis heesoni. Green. 
Bull. Ent. Rea. XVII, ]>. 59 (1926). 

Habitat. On Shorea bark, Ganjam. 


DAGTYLOPIINAE. 

This sub-family includes Cocoidae which are popularly known as 
‘' Mealy-hugs ” and includes some species which are often destructive to 
cultivated plants. 


E 
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Synopsis or Souih Indian Dactylopiinae. 


1. Anal ring without setae; insects thickly covered with 
mealy secretion ....... 

-2. Anal ring with six setae— 

(a) Limbs and antennae present— 

(t) Antennae five jointed .... 
(tt) Antennae six or seven jointed; adult 
female naked, or enclosed in a fragile waxy 
test or in mealy secretion 
(*it) Autcimac seven or eight jointed 


(n») Antennae nine jointed 
(b) Limbs and antennae Tudimentary or obsolete 


DACTVLOPirs, Costa. 


Rhizoecus, Kun. 


Ripebsia, Sign. 
PSEDDOCOCCCS, WCStW,* 
inchifljiiff Trionvmufl, 
Berg. 

PsK-NACOCCCrS, Cock.** 
Sign, 


•* Ferris distinguishes these two genera by the pre.sence of a denticle on the face of 
the tarsal claws in Phenacoccu^ and the absence of the same in Pseudocaccus. 


Dactylopius, Costa. 

137. Dactylo'pius indims, Green. 

Coccus indicua. Green, Mem. Agri. I7idia, Ent. Ser. II, p. 28 (1008). 

C<Kcm cadi var. csylonicuA, Barlow, L AI. IV, iv, 1900 (non-desr,), 

[Maskell’s remarks on this form.] 

Daciylopius indicus, Green, C. of C., 358, pi. cxl (1922). 

Habitat. On Opiintia, Mandapetta, Godavari District, (December). 
This is a well known wild cochineal insect famous for its beautiful dve. 
It ■was found in abundance in December on prickly pear. The soft mealy 
covered females are found crowded at the roots of fresh buds and thorns. 
The colour of the female is purple brown but is densely covered over by 
white mealy matter. The tiny delicate two winged male is seen crawl¬ 
ing over these colonies. The body and the limbs of the male are purple- 
red with a bloom of mealy matter. The wings arc snow white. The 
two posterior processes long and curved at the tip. The puparia of the 
male are all found in patches reseinbbng the white cocoons of minute 
parasitic wasps snowy white in colour and cylindrical in shape. Not 
found on Opuntia in the Southern districts. 

This insect has been so far found only on Opuntia nwnocanlha and 
does not affect the more common species dilleniae. The author has tried 
it on the latter without success. 

The dry stuff, “ Kriminji ’’ used by the silk weavers of Kollegal is 
the Cochineal insect of commerce Dactylopius coccus (Coccus cacti) which 
appears to be an imported material. 




PLATE XVIII. 




‘•LmuGcaniam tmc>nca/js, Ureen. 


(DYoune and old. scales cn/a/ri^Ma stem; (2) Female scale, dorsal vie 
ventral v,ew ; (4) Adult vvmged male; (5) .IVIale pupatium. do, 
pupanum, ventral view; (7) Antenna of male ; (8) Les ol male. 


(3) Female scale, 
view; (6) Male 
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138. Daclylopius tomentosiis, Lamarck. (PI, XX, fig. 1.) 

Coccus tomentosus, Lamarck, Hiat. Nat, .4nim. (Ed. Ill IV, p. 115 (1835). 

Coccus tomentosus. Xewetead, Eat. M. M, XXXIII, p. 75 (1897). 

Daciylopius tomentosus, EemaW, Catal. Coco,, p. 82 (1903). 

Coccus tomentosus. Green, Jourii. Econ. Biol. VII, p. 87 (1912). 

Habitat. On prickly pear {Opuntia dillenii) in Tuticorin and adjacent 
tracts in tlie Tinnevelly District. This is an imported exotic v'ariety of 
the Cochineal insect and has been in the country only for the past one or 
two years. During a recent trip to Tinnevelly District I saw the insect 
on prickly pear and 1 was told by the local cultivators that it was recently 
imported from Ceylon by some merchants at Tuticorin. A paper on 
Prickly pear and Cochineal insects ”* by Dr. Hutson the Ceylon Govern¬ 
ment Entomologist contaiivs some information as to when this insect 
was imported from .Australia into Ceylon and how it has been found 
very promising in the, control of the prickly pear (0. diUemi). Dr. 
Hutson, to whom I am indebted for some additional information on this 
insect, also tells me that in Ceylon this imported Cochineal has been 
doing very good svork in successfully keeping prickly pear in control. 
Mr. Green in the reference noted above gives detailed information on 
the differentiating characters of the various cultivated and wild forma of 
Cochineal insects. 


Pseudococcus, Westwood. 

139. Pseudococcus ciiri, Risso. 

(Frontispiece, fig. 2 & PI. XX, fig. 2.) 

Dorihctsia citu^ Eisso, Eaasay on Natural Hist, of Oranges, 1823, 

Daciylopiu$ cUri, Signoret, Ann. Soc. Ent. Fr. 1875, p. 312. 

JMctylopius ciiri, Green, Mem. Dept. Agri. India, Ent. Ser. II, 22 (1908), 
}*scudococ(U6 ciiri. Green, C. of C, V, p. 375, pi. cliii (1922). 

Dactyhpius citri, Xewatead, Mon. Br. Cocc. II, 164 (1902). 

cr(rj, Lefroy, Mem. Dept. Agri. India, Ent. Ser. IJ, p. 123 (1908) f 
i'leicher. South Ind. Ins., pp. 508-500, fig. ,390 (1914). 

Pseridococcus citri, Clausen, Calif. Agri. Expt. Stn. Bull. No. 258, p. 21 (1915). 

Habitat. Found on cacao pods in the Government gardens Kallar, 
^ilgiris in midsummer. Some of the pods were found badly infested 
with this Mealy-bug and visited by ants in nnmbeis. The adult is 
roughly oval and covered with white powdery wax and has numer¬ 
ous short waxy processes along the margin. 

Noted before on coffee in Mysore and on coffee seedlings, on 
roots of Erytkrina and Ageraiurn in Coorg. The insect has a World- 


TropicaL AgricuUumt, LXVil, November, 1926. 
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henec the specific niimi'. given by Newstead. I recently noted this on 
Aihtiilhus excelsa ; a sooty black bliRht on the main stem and branches 
of a tree attracted niy attention and tho same, was found-to he the result 
of an attack by this insect. I have discovcied the wingetl male which 
has not been noted till now. The male is ‘3 mm. long and of a pinkish 
colour covered with a mealy white bloom. The costal nervure of the 
wing is deep purple ; no caudal filaments present. 

Aclbbda, Signoret. 



Text fig, 6, Tha Tinneveliy ^raea cucciil. Acknlu iechaemuTTti, G. on grass. 
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Noted recently on Lantana, custard apple, and Sesbania in Coim¬ 
batore and on pepper vines all along tbe Western Gbats. 

Fnlla-way has erected a new genus, Ferrisia, to include this insect 
{vide Free. HauK Ent. See. V, 311 ; 19231. This Mealy-hug can 
easily he distinpuishcd from other species by the single pair of long 
waxy tail appendages, and by the presence of ceiifeious tracts only on 
the last segment. 


142. Psmtdococcus sacdian, Ckll. 

Dactylopivs aacchari. Cockerel^ Proc. Ac. Nai. So. Phil., p. 268 (18^). 

Daclylcpius sacchari. Green, X. H. N. V, lii, 102 (1003). 

Pseudoeoecug saeehari, Newatead, Bui!. Ei>t. Res. VIII, 126 (1917). 

Hahiiat. Inside the leaf sheaths of growing paddy plants. The 
insect often a.s.sumcs pe,st conditions. The disease (‘.ansed to paddy is 
called “ Sonrai ” or “ Chenchoorai ” in the Tamil Districts. Tn badly 
infested fields the indication of the pest attack is the presence of isolated 
patches of plants showing .stunted growth and gradual fading. Pro¬ 
fessor Newstead, who identified the insect for the author, describes tho 
distinguishing features of the adult female in the reference noted above. 
It is quite probable that more than one Mealy-bug is concerned in the 
infe,stutIon on paddy in 8. India ; one sjiecies of Bijiersio has been 
recently noted as such. 

Found in parts of Coimbatore, Trichinopoly, Tanjore and South 
Arcot. A rather serious pest occasionally of the rice crop in S. India. 
Preciously noted on sugarcane In Poona, Bombay. 

143. Pseudococcus fUamentos-us, Ckll., var. corywhatus, Green. 

(PI. XXri, fig. 2.) 

Dv^ctyUpiva nipae. Green, Mem, Dept. A^ri. India, Eiit. Ser, II, 23 (1908). 

Daciyiopius nipaR, Lefroy, Mem. Dept. Agri. India, Ent. Sep. II, 124 (1908). 

Dadylopiua nipae, Elctcher, Some South Indian Insects, pp, 509-510, fig. 397 
(1914). 

Paeudococcus iilameyUfMUSy Ctll. var. rairymhat'us. Green, C. of G., V, 379, pi. clvi 
(1922). 

Habitat. The insect is found in masses covering tender shoots and 
fruits of jak in Malabar, The colony is vi,sited by the red ant, Oecofhylla 
smaragdina. Noted on Citrus shoots and fruits, Palacole, Godavari 
District. It has also been noted to infest shoots of the cotton plant in 
Coimbatore, The in,sect is found in thick masses of mealy stuS, In 
some cases the bolls and shoots of cotton are completely covered up bv 
this sticky white mass. 

Noted on Casuarina stem along the Coromandel Coast, on MelocMa 
in Tanjore and some wild shrubs in the Walayar forests and the 

F 
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N'ilgiris. The species note<l as P. twpae on p. 42 of the first edition of 
this paper, and others noted under that name from India liy nrcen, 
Lefroy and Fletcher all belong to this species according to Green. 

Noted as a pest of potato tubers in North India. 


144. Psetdococcus liladnus. Cockerell. (PI. XXIII, fig. 1.) 

Pseudococc'm lilminna, Cockctell, Vr. Day. Ac. Sc. X, p. 128 (1905). 

crf^onis. Green, Tropica? Agriciiltiirist XXIV, 8, p. 44 (1905). 

Dactylopius crotonis, Greeti, Jour. Ec. Biol., p. 69 (1915). 

Pstudococcus lilacinua. Green, 0. of C., V, p. 380, pi. clvii (1922). 

Habitat. On AdenopJiyllum shoots and pomegranate fruit stalk, 
Coimbatore. On surface and crevices in stem of Pious indievs, 
Alamanda, Vizagapatam District. 

Recently noted on tamarind Sesbania and Ailanthus shoots in Coim¬ 
batore, rather bad on the latter. The Lycaenid butterfly, Spalgius 
epius (PI. XXIII, fig. 2) and the Noctiiid moth, Eublenma scitula, were 
both found on this material. 

Mentioned by Mr. Green in the above reference as attacking Castilloa 
rubber in Ceylon. 


145. Pseudococous viridis, Newst. 

Daelj/hpius viridie, Nowstead, I. M. N. Ill, v, 2B-26 (1894). 

Habitat. Noted by Miss Tomlin on Pithecolobium and HygropMla 
spinosa in Madras in 1892. 

146. Pseudococcus cocotig, Mask. 

Dactylopius cocotifi^ Maskell, Tr, N. Z. Insb. XXTI, V49 (1899). 

V<ixtylopiua cocotid, Cotes, I. M. N. 11, tI, 169 (1893). 

DdCiylopius cocotis^ Cotea, I. M. N. Ill, i, 7 (1893). 

Daciylopius cocotid, Maskell, .L M. jST. Ill, i, 66-67, fig. (1893). 

Habitat. On coconut leaf, Malabar and the Laccadives, First noted 
in the latter locality in 1891 by Mr. Dnmergue. 

147. Pseudococcus bromeliae, Bouchc. 

Lecanium bromeliae, Bouche, Schadl. Gart. Ins., p. 49 (1833). 

I^eranium bromeliae, Signoret, Ann. Soc. Ent. Fr. Y, p. 310 (1875). 

Peeudoeoccus bromeliae. Green, C. of 0., p. 381, fig. 1 (1922). 

Habitat. On pine apples, Talip,aTainba, Malabar, Thi.s has been re¬ 
corded from Bengal on Mulberry trees before, but with .some doubt as 
to correct identification. 



54 CONTRItlirriuNf TO onu K^^f^\71.Kn(JE OF SOUTH INDIAN COCCI.DAE 


130. C&rococ€us brtfoides. Mask. 

Planchciiia Nrw Zr.il. Trails. XXVI, p. 84 (IB93). 

AfttrroUc.dulu.'ni bryoithut, ('ockiir«!l, Oh<H!k TiiBt, p. 328 (1896). 

CVrcfVJCi-ws hnjoidaSt MorrisoTi, Proo. U. S. Nat. Miu*. LXXI, p. 15 (1927). 

Habitat. On Hibiin'tifi ro^a'sinen^^is, Madras. First record for India, 



Tn.\fc fijT. 7. C6Tfy\occu.^ hryfyul*^, M. on UUriscw «hoot and one in.fot maL'nifiod. 


Asterolhcanium, Ta-rg. 

131. Aslerohcamain milini'is, var. hngam. Green. 

FrtlamhoHiri j/biiutWj T. M. N. IV, i, 5 (1896). 

A3!,4rolcmnium miliarias, var. longnm,., Gre.on, C- of C., p. 389, pi. cxxix (1909). 

Uahiiat, On bamboo leaf, Coimbatore. 
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148. Pseudococcus delorquens, Green (MS). 
Habit(U. On bamboo sbonts, Walayar forests, Malabar. 


149. Pseudococcus saccharifclii, Green. 

Green, Mem. Dept. Agr. India, Ent. Ser. II, 23 (1908). 

Lefroy, t. c., p. 124 (1908). 

Habitat. On Saocharuni arundimceum, Samalkota, Godavari Dis¬ 
trict. Green described this insect for the first time from material on 
sugarcane leaves in Pusa. 


150. Pseudococcus (Trionymus) disiichlii, F. vai. indicus, Green (MS), 
Habitat. On the grass Leptocklm polystaehya, Tanjore. 


Phenacocous, Cockerell. 

161. PJienacoccus insoliim, Green. (PI, XXI, fig. 3.) 

Mem. Dept. Agri. India, Ent. Ser. II, 26 (1908). 

Phmacoccua iihaoUius. Newstead, Bull. Ent. Ree. VII, 127 (1917), 

Ptt&mKocaia inealitus. Green, 0. of C., V, p. 390, p3. olxi (1022). 

Habitat. This is another insect which has been noted as a pest. It 
attacks the brinjal plant all over South India and has been noted spe¬ 
cially in the Chingleput and Coimbatore Districts. A plant when badly 
infested presents a white appearance from a distance looking as though 
lime was splashed over; its leaves, stem, and all become literally 
covered up ; on the leaves it is the undersurface that is found more 
infested. Noted also on Sida, Tribula.s, and Triumfetta, Abutilmi and 
AcAaiTMitAMS in Coimbatore and on a wild creeper in Taliparamba, Mala¬ 
bar. The young larvae are pale yellowish green in colour. The prompt 
dc.struction of attacked plants or spraying with a dilute contact poison 
will easily check the imseet. The first record was from Pusa on Sida 
cordifoUa. I have reared out the winged adult male which was not 
known till now. It is a tiny pink delicate creature with brow'nish eyes 
and transparent wings. The limb.s and antennae are well developed. 
There are four slender waxy filaments attached to the anal end of the 
body of which two are long and the other two short. A small chalcidid 
parasite is found preying on the scale in numbers. The egg-sacs are 
cream-white and contiiin over 400 or 600 cgg.s which have an yellowish- 
green colour. 

V 2 
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152. Phenacoccus mangiferae, Green. (PI. XXIV.) 

Fseudococcus man^ferae, Oreen, I. M. N. IV, i, 7 (18^6). 

PhemcoccMi mangiferae. Green, C. of C., p. 393, pi. clxiv (1922). 

Habitat, On mango, CoimliatoTe ; on Eugenia hemisplierica, Sen- 
gelteri, Tinnevelly 2,500 feet. On Echitis leaves and shoots, Anakapalle, 
Vizagapatam District; but these latter do not appear typical according 
to Mr. Green. This pale yellow Mealy-bug is found commonly on mango 
around Coimbatore. The body is covered with white mealy matter and 
the margins have stout white processes. No previous record from 
India. 


153. Phemcoccus haUardi, Newstead. 


Boll. Ent. Kes. viii, page 17 (1917). 

Habitat. On mango (Coimbatore) and on an undetermined plant in 
South Kanara. This species appears to he the same as P. tnangiferae, 
Gr. 


164. Phenacoccus ieenjoides. Green. (PI. XXV, ilg. 1.) 

Phenacoceus imryoides, Grsen, Mem. Dept. Agri. India, Ent. Ser. II, 26 (1308). 

Phena&Kcus iceryoidej, Lefroy, Mem. Dept. Agr. India, Ent. Ser, II, 120 (1908). 

Phenacoccue iceryoides, Green, C. of G., V, p. 391, pi. clxii (1922). 

Habitat. On shoots of Odina wodier in Coimbatore. On Citrus 
shoots, Palacole, Godavari District. Noted also on Boswellia in Tanjore. 
On mango in Calcutta and on Capparis in Surat. It is pretty had on 
mango and Citrus in the Northern Circars, and it is found destructive 
to the young shoots of Odina Wodier on the Coimbatore Farm, the shoots 
and young leaves being literally covered with the hug. Recently I 
noted the Lycaenid hntterfly, Spcdgius epius, feeding in numbers on this 
Mealy-bug. 

Th’s insect has been found on a number of plants in S. India such 
as Picus ivdicus, DoUchos lab-lab, cotton shoots and Plectronia parviflora. 
On the Rain tree {PUkecohhiun saman), which is grown as an avenue 
tree in the Agricultural College campus, the insect very often appears 
in pest form. 


166. Phenacoccus omatus, Green. 

C. of C., V, f. 392, pi. olxiii (1922). 

Habitat. On a wild creeper, Courtallam, Tinnevelly. Green says he 
has noted this on a species of jasmine creeper and on tea leaves in 
Ceylon. Also on wild jasmine in Yercand (Isaac Coll.). It is a very 
delicate and pretty insect, 
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PLATE XXVin 







On the left a twig, showing the young settled down shortly after inoculation. In the middle, half- 
grown healthy lac showing the characteristic white fluffy appearance. 

On the right, mature lac from whveh the young In the middle, is a single hole 

from which has eraer^d the moth of a caterpilJ^t that feeds on lac. (All natural size.) 





fLATE XXIII, 






EXPLANATION OF PLATE XXVll. 


Tachcrdia lacca, Kerr. 

1. Healthy insects on stick. 

2. Unhealthy ,, ,, 

3. Young lac insect, X 40. 

4. A female, 4 weeks old, x 3s5. 

5. .. 13 „ X IS. 

6. Young lac insects emerging from a female cell, X 4. 

7. Male cell. 13 weeks old, x 12. 

8. Wingless male. X 12. 

9. Winged male, X 40. 
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Tachardianae.* 

Being a group of great economic importance and since very little is 
known of the systematics of the same, the following keys to distinguish 
the known genera and species are added to be of some help to workers 
in this line. They are adapted from Chamberlin. 

Generic distinctions. 

With distinct perivaginal pore clusters in the adult female . Taohabdia, Blanch. 
Without perivaginal pore culalera ..... TaOHABDINA, Ckll. 

Specific ntFFEBBMOEs between stecies op TachaTdia. 

A. Supra-aual plate {anal tubercle) large and elongate, 

being always a little longer than greatest width— 

(1) Brachial plates borne upon distinct and elongate 

brachia . . . .'v . . . T. lacca, Kerr. 

(2) Brachial plates sessile, with no trace of brachia . T. ebrackiaiOj Cbambi 

B. Supra-anal plate more abbreviated, being always a little 

broader than greatest length, brachial crater sub- 

circular or subquadrate, not at all longer than broad . T. jici^ Gr. 


Tachaedia, Blanctard. 

(LACciPEE,t Oken.) 

166. Laceijer (Tachardia) lacca, Ker. (I’l. XXVII & XXVIlI.) 

Carteria lacca, Sign. Ann. Soc. Ent. Fr. 1874, p* 102. 

Tachardia lacca. Green, C. of C.* I, p. 3 (1896) and Vol. V, p. 408, pi, clxxi (1922). 

Tachardia lacca, Imms and Chatterjee, In. Forest. Mem. (1915)» 

Tachardia laoca, Chamberlin, Bull. Ent. Res. XTV, 170 (1923). 

Habitat. Noted on Dalhergia l/mceolaria (Walayar forests), oil 
mango (Saidapet), on Pongamia glabra (Coimbatore), on Shorea tolura, 
Mysore, and on Rain tree, Coimbatore. 

This is the “lac insect” which forms the most important substance 
in the manufacture of commercial she.llac. This insect was bred on 
Zizgphus trees on the Coimbatore Farm and one fairly good crop was 
got. There is a good deal of literature on this useful insect in the Indian 
Museum Notes, in Indian Forest Memoirs and in Pusa Pull, on ‘ Lac ' by 
Misra. 


* For a detailed systematic account of this group the reader is referred to the excel- 
lent monograph on Lac msoet« by J. C. ChambcTlm in the Bulletin of EntomclnQtcal 
Jleseurch, Vols. XIV and XVJ, 1923-1926. In this w'orlc the siib-family Tachardiin^e ie 
given family rank with the changed name Lactift^rkloe, Ckll. 

tThis generic name Laccifer Oken, is used in placr of Tachardia^ Bb, by Chamlerlin 
in the paper quoted above. 












PL4TE XXVi. 
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compound on Lantana. It' would be very beneficial if it confines its 
rava<ies to tliis plant alone ; but it is not unlikely that other and useful 
plante may be infested, if introduced. The adult female insect is easily 
distinguished by the peculiar arrangement of the white waxy laminae 
at the extremity of the body and the egg sac is situated between these 
waxen plates. There are also short white waxy processes at the sides 
and a double row of similar processes along the back, the insect is olive 
green in colour and the legs are well developed. It has been inoted to 
breed on more than thirty different host plants in Ceylon. This was 
once (March 1919) sent up as damaging some wild plants from a tea 
estate in S. Wynaad, This is the first official report of this insect from 
within India. 


MAEGARODINAE. 

Margabodes, Guilding. 

The Coccids of this genus are what are known as “ Ground pearls ” 
and are subterranean in habit. There is a good account of this genus 
by air. Green in the Records of tJie Indian Museum, VII (1912). 


17‘2. Margarodes formicarum, Guild. 

Maraarodes formiaarum, Guilding, T. L. S., p. 115 (1828). 

Margarodes formiearum, Atkinson, J. A. S. B. LV, Pt. 2, No. 3 (1888). 

Recorded us having been noted in South India. Mr. Green in his 
note on the genus Margarodes in the Records of the Indian Museum, VII, 
Pt 1 p 65 (1912), doubts the collection of any species of this genus 
before Margarodes Mica in 1910. He says M.formicarium is not reliable. 


173. Margarodes indica. Green. 

Hec. Irrd. Mm. VII, Pt. 1, No. 5, p. 73 (1912). 

HabUat. Bangalore and Bombay. There is no correct record of 
the exact habitat of this species. 


174. Margarodes niger, Green. 

Rec. Mus. VII, Pt. I, p. 75 (1912). 

Habitat. In soil under roots of grass ; colour of nymphal opaque 
dull black. The cysts are liable to be mistaken for seeds of Ganna indica, 
Mysore, Bellary and Coimbatore. 



68 C'ONTKiBUTION TO OUH KNOWLEDGE OF SOUTH INDIAN COCCTDAB 


176. Margarodes papUlosa, Green. 

Ecc. Ind. Mus. VII, Et. I, p. 74 (I'JIS). 

Hubital. Bellary. In soil under grass (lianmchmtdni Buo Coll). 
Previous records from Bellaty near egg-masse.s of Acridiid grasshoppers 
and under rose plants, Bangalore. 


MONOPHLEBINAE. 


Key to Indian genera of Monophlp;hinae. 

A. Larvae with five jointed antennae; adult females with 

dense w'axy appendages on the bijdy— 

(1) Adult female with ten-jointed antennae, without 

invagination of venter. VValkbbmwa, Sign. 

(2) Adult female with invaginated venter and ten- 

jointed antennae— 

(a) Entrance to invagination closed by an 

operculum without cbitiiious prooessee . A^TJnorROCTUS, Newnt. 
(^v) Invagination without operculum . . Labiopboctus, Gi'ceii. 

B. Larvae with six-jointed antennae; adult females naked 

or with mealy or woolly covering, never witli dense 
w Mxy appendages— 

(1) Dermal pores all of approximately one size and 

ty?^. Antennal joint .3 of male trinodoso . Monophlbbus, Burm. 

(2) Dermal pores usually of two or more sizes and 

forms. Antennal joints of male binotloae ; 

adult female without invagination of venter . icBBYA, Sign. 


Monoehlebus, Burm. 

176. Mmiophkhus phgllanthi, Green. 

Monophkbus conirakens (wTong determination). Green, C. of 0., V, p. 431, pi. 
clxxvi {1922). 

Morwp}debus phyllanihit Green, A. H. (9) xii, p. )(>!), pi. vii (1923). 

Habitat. On garden Cfoiaus, Godavari Bistrict. On Oleislanthve, 
Walayar forest.?, Malabar. Noted also from Bangalore, Calcutta, Multan 
and Sukkur. 


177. Monophlebus leachii, Westw. (PI. XXIX, fig. 3.) 

Monophlebus Icackiiy Westwood, Arc. Ent. I, p. 22 (1841). 

Monop}il€,bu8 Uachii, Atkinson, J. A. S. B. 1886, p. 293. 
lyroaicha leachii^ Cockerell, Ent. 1902, p. 283. 

Kecoaled as got from Malabar and Pondicherry by Atkinson. 

I have some more material of Mouophkbiis, but the'different forms 
have not yet been specifically determined. 
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lOBRYA, Signoret. 

Since the species of Iceri/a arc of some economic importance the follow¬ 
ing key to distinguish the known S. Indian forms is added ; it is adapted 
from Green. 


A. Larger dermal poroa not differing markedly from the 
smaller pores, central area rcIatiTely small— 


(J.) Adult female without conspicuous waxy appon- 
dagos, numerous glassy filamonts present, ovisac 
large and eonjspiououa . . . . . purcha^it Msk. 

(2) Adult female with conspicuous radiating ■white 
■waxy appendages, fe-w glassy filamonts, ovisac 
comparatively small and not conspicuous . I, atgyptiuGa, D. 


B. Larger dermal pores ring shaped with, lai^o clear central 
area, diameter greatly exceeding that of smaller 
pores— 

(J) Antenna of adult female ll'jointed . , , I. scycheUarum^V^b^i, 

(2) Antenna of adult female 6 to 9 jointed . . I, pifosa. Green. 


182. Icerya seycheUarum., Westw. 

D(yrth&sia seyckeUarumy Westwood, Card. Chrom 1865, p. 830. 

CocctiS sacckari, fcJignoret, Ann. Soo. Eat. Fr. p. 93. 

Icerya neychdlarmtij Maskell, Tr, N. Z. laar. p. 329 (1897). 

Ic&rya tangalla, Green, I. M. N. IV, i, 7 (1896). 

Icerya seychelUirum, Green, Mem. Dept. Agri, India, Exit. Ser. II, 18 (1908). 

Habitat. On Cassia tora ; Kottur, Bellary District. Several bushes 
were found almost completely covered by colonies of this beautiful crea¬ 
ture. The insect when alive has a beautiful piidc and yellowish colour 
with numerous creamy white processes. Noted on mango in Bombay 
and on Casuarina trees along the Coromandel Coast. 


183. Icerya aegyj)iiaai,Y>i>Xi^. (Frontispiece, figs. 4—6.) 

CT03sv\ono7na aegypHacwity Douglas, Ent. Mon. Mag., p. 79 (1890). 

Icerya aetjyptiacum, Ril, and Ho\r., Ins. Life III, 97, tigs. (1891), 

Icerya aejgypHacay Newatead, Moii. Br. Co<h’.. IT, p. 24S (1902), 

Icerya aegyptiaca. Green, 0. of C., V, 39, pi. clxxxi (1922). 

Habitat. On bread-fruit tree {Artocarpus ineisa), Vadaiiapalle, 
South Malabar. On jak {Artocarpus inteyrifolia), Kallar (Nilgiris; 
1,200 feet). The tender shoots and leaves were found literal!? covered 
by this pest in masses of white cottony stufi. Found also on Ficus 
leaves; Simhaohalam, Vizapapatam DLstriot. Noted also on various 
garden plants in different places. 
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184. Icerya pihsa, Green. 

Icerya pilosa. Green, I. M. N. IV, i, 7 (1806) 

Icerya pilom. Green, Mem. Dept. Agr. Indm, Ent. Ser. U, 18 (1908) 

Icerya pilosa. Green, C. of C.. V. 442. pi. elxxxiii (1922). 

HoMhet. On Madras (collected l.y Mm To-yhr). 


185. Icerya purchasi. Mask. (P|. XXXI.) 

iccryo purchasi, MaakeU, Tr. N. Z. Tnsr., 221 (1878). 

Icerya purchasi, Green, C. of C., V, 436.’pi. clxxx {l’922). 


Aiujonrxvruo J iriCieilCeS 10 tDJS 

and Australian publications. 

Habitat. On wattles on the Nilgiris. 
deourrens. 


Noted in Ceylon on Acocii 



Text Bg. 8. Cottony Cushion Scale, female seriao , 1 . 

of the female from young crawler to the adult' ' 

hatched larva ; b, second stage ■ ^^hi^d stiL® d f„!l ’ “/ * 1™'^' 

and f, same after accretion of o|g.sac. (After Riley and LSt") ’ ® 


4.1, • , t. w .- was uoLCtt lor tne lixst time durina 

the fipnng of 1928. It is not unlikely that thi. notorious pest might havf 
been introduced into the country very recently. It is a wefl-known 



Fig. 3, MampHehia Icachiu Westw, 
Adult nWe. (From Westwood). 


Rg. 2, WaSifinana 
ciherca, Green, on 
Lawxmia stem. 



stages. 


Fig. 1, Orih^zia m^is, Dougl. 

(1) Scales on Lantana ; (2), (3) and (4) insect in different 
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done and tliat damage will only ha mitigated and not altogether 
removed by the subsequent importation of the natural enemies 
of this pest.” In another paper “ Some foreign insect pests which 
we do not want in India,” read by the writer of this Bulletin at the 
Indian Science Congre.ss in 1919, he has also referred to Icerya -purchasi 
among the undesirable insects. His remark on the insect was to this 
effect“ This insect has recently gained entry into Ceylon, and there 
is no knowing when we may find it in our midst,” 
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THE COCCI DAB OE THE PRICKLY-PEAII IN SOUTH INDIA 
AND THEIIl ECONOMIC IMPORTANCE * 

BY 

T. V. RAMAKRTSHNA AYYAR, B.A., Ph. D., F.Z.S., 

Offg. Governinent Entomologist, Madras. 

It is coinmoii knowledge that in South India, except in a few tracts like the AVest 
Coast, the prickly-pear {Opnntia) enjoys a very wide distribution all over the plains. 
In districts like Tinnevelly, Madura, Trichinopoly and Coimbatore it is found 
growing luxuriantly, covering acres and acres of arable and pasture lands and levy¬ 
ing a substantial toll on the farmer every year to keep it within certain bounds. 
The problem of the disposal of this plant, either by utilisation or by destruction, has 
been engaging the attention of the public and the authorities for the past many 
decades. One of the control measures tried in this connection has been the use of 
the natural enemies of this plant. Among these latter, the most important are 
insects belonging to the family Coccidae wliich includes scale-insects and mealy-bugs. 
For over ten years in the past the writer has been paying some attention to the 
system itics and bionomics of South Indian Coccidae and during the course of such 
investigations he has had chances of observing and studying insects on the 
different species of Oactaceae found growing in the country. In view of the fact that 
a new prickly-pear Coccid has gained entry into the country, it is thought that a 
paper on the subject may not be inopportune. In this paper an attempt is made 
to record the results of the writer’s studies of the Coccidae of the prickly-pear and 
their economic importance, and at the same time to review briefly the previous 
attempts in the control of prickly-pear by insect agency. 

Kinds of prickly-pear in South India. 

Before coming to the entomology of the priokly-pcar plant it will be advantage¬ 
ous and even necessary in some cases to have some idea of the different kinds of 
prickly-pear found growing in South India. As is well known, this iflant 

is an e.xotic form being a native of the tropical and sub-tropical regions of the New 
World. Previous records on the subject show that different species of Oj) ^niia were 
introduced into the country somewliere about the middle of or early in t he second 
half of the eighteenth century, at any rate, earlier than 1787 during Avliich year 
Ur. J. Anderson, the Physician-General of the East India Company, was running a 

^ Paper TOid at the Agriculture -S'cetion of llic ludian Science Congress, Nagpur, January IWl. 
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prickly-pear farm in Madras; it ap 2 )ears this oflicer had also distributed different 
kinds of prickly-pear for propagation in different parts of the province by. that time. 
As such, it has practically become a naturalized plant, having been in the country 
for well nigh one hundred and fifty years. The species of Opnntia now found in 
South India are 

{i) Opimlia monaGaniha, Haw. (Plate XIV, fig. 1.) Found here and there 
in the Northern Circars ; observed also around Madras and near about 
Coimbatore, but it has become very rare. The chief distinguishing 
feature of this species is the possession of single straight spines, which 
are dark at the apex, on the elongate oval bright green joints; the 
petals of its flowers have also a reddish tinge outside. It is found to 
prefer moister and shaded conditions. As will be noted below, this 
species has played an important part in connection with the early ex¬ 
periments in raising the Cochineal dye and the natural control of 
prickly-pear by insect agency. 

(t\) OpwUia Dilhnii, Haw. (Plate XIII.) Foimdin some places from Ganjam 
to Madras and almost everywhere in the central and southern 
districts ; is not found along the AVest Coast tracts of Malabar, South 
Kanara and Travancore. This is the commonest prickly-pear found 
in South India. It is easily recognised by its greyish green joints, 
yellow flowers, purple fruits, and straw-coloured curved thorns; 
unlike as in 'tnonacaniha the spines are found in groups of short and 
longer ones and the petals of the flower are yellow outside. 

{zii) Opunlia nigiicam {0. ehtior, Mill). Found in the Northern Circars along 
the coast and in jiarts of Bellary. This appears to be the commonest 
form in the Southern Maharatha Country and in Northern Bombay. 
In general characters this species is very close to 0. DiUenii, but has 
rose pink flowers. 

However sincere and praiseworthy the wisdom and the motives which prompted 
the early introduction of these species of prickly-pear into the country, the results, 
as is evident from the present state of affairs, are unfortunately deplorable in that 
the plant has become a terrible pest in its new home. This is on a par with the 
unwise introduction of the rabbit into Australia and the mungoose into the West 
Indies! 1 

Insects on prickly-pear. 

In their original homes in the New World the different species of Opnntia are 
lound attacked by numerous insects such as beetles, caterpillars, flies, bugs, etc., etc., 
but in South India, as far as the writer is aware, these plants are subject to the 


PLATE XIII. 



Thc Newly Introduced Wild Cochineal (Dactylopim hmmtosus, L.). 

1. Opuntia Di7/cnii infested by D- tomenlostti. 2. Young and growing larva: settling on fresh pear (X48). 3. Lar\'a 
{'/.AS). 4. Adult male (x 48). 5, .Adult fem.de with n cottony cover moved aside ( X. about 5). 6, Cluster of 
male puparia with males emerging ( Xabout 3), one enlarged ( Xabout 5). 








PLATE XIV. 



Fig. 1. Opunlia monacaniha. 



Fig. 2. Diaspis echinocacii, Bouche. 

(I) Scales on prickly pear (0. Dillenii ); (2) Male and female puparia, magnified. 







COCOIDAB OP PRIOKLY-PEAB 


231 


atteufcious of very few insect enemies, and this is evidently one of the reasons why 
tliis exotic plant, free from the attacks of many of the enemies it has to contend 
against in its native home, has thriven so well in its adopted land and has become 
a formidable pest of first class importance ! With the exception of the common 
orange-banded blister beetle {Zonabris pustnlaia) which is often found feeding on 
the flowers of prickly-pear and which is not in any way partial to Opimiia, 
the only important insects so far found on prickly-pear are three species of scale-in- 
sects (Coccidae). It has been found by experience that all these Coccids are exclu¬ 
sively cactus-feeding forms and have not been found till now to breed on any other 
food plant; this, of course, means tht),t they have entered the country with the host 
plant and are also exotic forms. The three species of Coccidae are ;— 

The white scale of prickly-pear—Diaspw echinocacli, B. This belongs to the 
group of hard or armoured scales. The female scale is oval (Plate XIV, fig. 2) or 
circular and slightly convex; in colour it is pale white, sometimes with a tinge of 
yellow; the exuviae central or subcentral and of a brown color; measures 1 to 1*6 
m.m. across. The male scale is narrowly elongate and feebly carinate, if at ail; 
colour white, measures 1-5 m.m. in length and 0-5 m.m. in width. The adult male is 
a delicate two-winged form with orange brown body and creamy white wings. This 
insect is fairly common in almost all the regions in the tropics—wherever prickly- 
pear has found its way. In India it was noted for the first time on Opuniia in 1896 
by Sir George Watt [1899] in South India. It was later noted in Poona by 
Lefroy [1908] and Kasergode [1914]. Ever since 1916 the writer has noted it on prick- 
ly-pear in Coimbatore and the adjacent districts ; he has also recorded the same in 
a paper on “ South Indian Coccidae of Economic Importance ” read at the session 
of the Indian Science Congress at Lahore in 1918 [Ramakrishna Ayyar, 1919, 1] 
and also in his Bulletin on South Indian Coccidae 'published the following year 
[Ramakrishna Ayyar, 1919, 2]. Recently he has collected it on the cactus Cereus in 
South Arcot [Ramakrishna Ayyar, 1930, 1]. 

Though the host plant is often found extensively covered with colonies of this 
insect, it is rarely found to suSer seriously or get destroyed. A minute chalcid par¬ 
asite has been noted by the writer to attack this scale and it is not unlikely, 
therefore, that some natural enemies like this parasite exert some influence in 
checking its effective multiplication. 

The two other Coccids are unarmed scales belonging to the group of mealy¬ 
bugs, and are species of what are popularly known as “Cochineal” insects; both 
belong to tlie genus DacLrjhjn'US. Unlike as in the previous scale, these insects are 
covered not by a hard shield but by a profuse secretion of white cottony or mealy 
matter, and this latter has to be removed (ij make the adult female insect visible 
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(Plato XIII, fig. 5). Tlio adult male (PI. XIII, fig. d.) is a two-\vingcd activc'creaturc 
with the body red and the wings cream white; it has two long slender waxy processed 
at the bind end. Q’hesc insects give out a brilliant deep red or crimson dye, called 
the “ Cochineal dye In the main general characters both the species are alike, 
the diliercncea found being only in some minute details. To the naked eye the 
two forms appear similar, it being diflSLCiilt to dilierentiate them except by microscopic 
examination of the structural features of the adult female. The following brief 
descriptions are prepared from specimens in the possession of the writer; and they 
have been compared and checked with the descriptions of these species by Green 
[1912, 1922], and Newstcad [1902]. The minute details are omitted here. The 
two species are :— 

(a) Dachjlojnvs indicus, Green. Female insect —General form oval or more or 
less globular in outline—2 to 4 m.m. across in measurement; general colour when 
the mealy covering is removed de brownish red. After epto treatment in potash and 
mounting as a microscopic preparation the following features are made out:— 

The body is fringed with characteristic truncate spines (Plate XV, II); in 
prepared specimens these are found arranged in broad segmented bands—especially 
at the abdominal region. In addition there are numerous circular pores on the derm 
occurring singly or in clusters of three or four—rarely of more than six. Antenna 
has usually seven joints in the specimens with the writer only six are clearly made 
out, which is evidently due to the fusion of the third and fourth joints. All the 
joints except the distal are broader than long and the distal is as broad as long; 
there are stout bristles on the distal and one on each of the two pcjuiltimate 
joints also. Legs moderately stout, tarsus longer than the tibia, and with a sharp 
claw and four clubbed digitules. The male puparium is snow white, elongate 
cylindrical and found in clusters on the host plant. T Le adult male is of the usual 
type with the two long white caudal filaments, the minute eyes, the ten-jointed 
antennae and the two snowy wings. ' 

This {Dacl.ijlo 2 )ius Green) insect was the first Cochineal insect that was 

introduced into India, and the history of the introduction and the career of this 
insect are very interesting. Various early records shoAV that a consignment of this 
species was first introduced into India in the year 1795 by one Gapt. Xeilson; 
he biought it to Calcutta and handed it over to Dr. Ro.xburgh of the Botanical 
Gardens, where the propagation of the insect was started on prickly-pear. A 
portion of this material appears lo have been forwarded to Madras where 
Dr. Anderson started the cultivation of the insect in his prickly-pear farm. Purther 
introductions of the same insect appear to have been made at different periods 
subsequently. It has to be noted here that those responsible for these introduc- 
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tions evidently mistook this insect for the genuine.Cochineal {Dactylo 2 nus caoli), 
though it was found out later that it was only a wild form of the genuine Cochineal, 
and from a commercial point of view very inferior to the true Cochineal in every 
respect. Though for a few years the industry with this wild Cochineal thrived, 
it gradually lost its importance and the work was given up. The insect all the 
same continued to gain groimd and gradually began to seriously tell upon its host 
plant in different parts of India, and by the middle of the last century it was found 
that this insect had done remarkable work in killing prickly-pear, as may be seen 
from the writings of Huchanan [1807], Ainslie [1813] and Wilks [1817]. But in parts 
of the Madras Presidency, especially in the Central and Southern districts, the 
prickly-pear still continued to be a formidable pest during the succeedmg decades. 
The Madras Government desirous of checking its disastrous spread suggested the 
trial of this wild Cochineal in the Trichinopoly District, but this proved a failure. 
Again, at the instance of the Board of Eevenue, Dr. Bourne and Mr. Thurston 
made some trials on the local prickly-pear with this insect, which had meanwhile 
become rare and which had to be got down from some corner of Ganjam. These 
trials also produced negative results. It is very important to note at this stage 
that these experiments tried from 1872 on to 1898 were all unfortunately vitiated 
O'fundamental error, viz., the lack of sufficient biological knowledge regarding the 
food habits of the Cochineal insect tried and the different species of prickly-pear 
treated! The most important point grievously overlooked was the fact that 
D. indious, the Cochineal insect tried mth, fed only on one sjJCcies of Opuntia, viz., 
0. nionacanilia, and did not thrive on the other species 0. Dillenii, and it was on the 
latter species that all the trials were made, with, of course, negative results. The 
unfortunate thing that haispened was that the authorities did not know that all the 
good work of checking prickly-pear done in the past years by this insect was in 
connection with only one kind of prickly-pear, the nionacanilia species, and not Avith 
the commonest species of )S. India— Dillenii. This is one of the best exam 2 )les to 
show how important it is to possess definite ideas of the biology of the different 
animals and plants, before any such measures in biological control are thought of, 
since the habits of even very closely allied species often differ markedly. It was 
left to Burkill [1913] to point out this mistake later in 1911. He says referrmg to 
other species than nionacanilia “ that Ids Avork will prevent any waste of money in 
fruitless attempts to destroy prickly-j)ear by means of the Cochineal insect; such as 
have been made in the past have been made in ignorance of the true food plants of 
that little insect 

hlcanwliile both the insect [D. indious) and the host (0. nionacanilia) 

became rare in the country and the Queensland Prickly-jicar TraA'^clling Commission 
Avhich toured India in 191d- Avrote thus : " One species of prickly-pear (0. nionacanilia) 
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lias evidently been very videspread throughout India in years past, biit is now 
relatively uncommon in North India and inactically extinct in South India.^ This 
result has been brought about by the wild Cochineal— Laclylopius irtdicus, G. 
Inquiry, sujpplemeutcd by personal observations in the course of extensive journeys 
m the Madras and Bombay Presidencies and in the State of Mysore, failed to bring 
to light any quite recent instance of the wild Cochineal insect's occurrence." The 
writer was, however, able to collect this insect in 1910 in the Bhimavaram 
and Mandapetta villages of the Godavari delta on 7nonacanlJia, as recorded in his 
Bulletin on Coccidse [Ramalcrishna Ayyar, 1919, 3]. He carried the material to 
Coimbatore and tried it on JDillenii, but the trial only confirmed the negative 
results obtained years ago. It is possible that this insect, though rare, may be found 
here and there in some parts of the Northern Circars. 

(6) The second species is Daciylopius iomentosus, L. (Plate XIII,) In the general 
morphological features and life-history this species is more or less similar to indicus. 
As stated once above, it is difficult to identify either of these by a mere naked eye 
examination. The main differences between the two species are— 

{i) The adult female of iomentosus is smaller than indicus. 

(n) The 7th antennal joint in tomenlosus is slightly longer than broad. 

{Hi) In indicus the dermal pores are comparatively small and inconspicuous 
and are usually found only in groups of 3 or 4, while in iomentosus the 
pores occur in large clusters of 2-16 (Plate XV). 

(iv) The truncate spines, though numerous, are comparatively longer than the 
breadth of their bases in iomentosus, while in indicus the basal portion 
is very broad (Plate XV). For detailed technical description of the 
different kinds of Cochineal insects reference may be made to Green’s 
paper in the Journal of Economic Biology [1912]. 

The most important difference, however, between the two species is in the food 
habit: repeated trials have proved that indicus breeds only on monacaniha sp. of 
pear, while iomentosus is found to breed freely on Dillenii. D. iomentosus, 
which is also a wild Cochineal, is quite new to India; it was towards the end of 
1914 that the Ceylon Government received a consignment of this American iuscct 
from the Commonwealth Prickly-Pear Commission of Australia [1926]. In January 
1929, while on tour in Koilpatti, this insect attracted the liter’s attention who 
found it thriving pretty well on the common species of Opuntia {0. Dillenii) in that 
iocahty. On being told that it was introduced from Ceylon viu Tuticorin, 
Dr. Hutson, Government Entomologist, Ceylon, was written to, and he was kind 
enough to inform the writer that a consignment of this insect {D. iomentosus) was 
sent to the Madura Co., Ltd., in Tuticorin, at their request, late in 1926, and that 
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the latter had reported ahont the good Y^ork of the insect in checking prickly-pear. 
Since then the writer has noted the rapid spread of this insect into the adjacent 
districts, chiefly Madura, Eamnad and Tanjore, and he has had letters of enquiry on 
the subject from the Health OflicefS of Hegapatam and Cuddalore. Before dealing 
with the economic importance of the different Coccids noted above, it will not be out 
of place to add a few words regarding the true Cochineal insect— Dactylopim cacti, L. 
This latter is a native of Mexico, though it has latterly been cultivated in West 
Indies, Peru, Africa, Canary Isles, etc. It shows definite differences in size structures, 
etc., as compared '^vith the wild species ; it is bigger in size and does not possess as 
much of the thick mealy white covering as in indicus or iomentosus \ the dermal pores 
appear in large clusters and possess thick rims, which is quite a distinct feature of 
this species ; the truncate spines are very inconspicuous and are slender and often 
taper (Plate XV). From the commercial point of view it is considered to be far 
superior and finer compared to the wild forms ; in trade circles the former has been 
known as ‘ Grana fina ’ and the latter as ‘ Grana sylvester'l About ten years ago 
the writer came across a dry dye-stufE used by the silk weavers of Kollegal in South 
India known under the name of ‘ Kriminji on examination, the material was 
found to be dry specimens of a Coccid ; on preparing and examining it microsco¬ 
pically it revealed itself to be the real Cochineal, D. cacti [Ramakrishna Ayyar, 
1930, 2]; and the writer’s identification was subsequently confirmed by Mr. Green, 
the greatest authority on the group. The dye used for the famous Kollegal silk 
towels in deep crimson and red coloiir is this stuff—the genuine Cochineal imported 
into India from Europe or America. 

Economic iimportance of prickly-pear Coccidae. 

Very little remains to be added under this head, since a good deal has been 
said in speaking about each insect. Of the three Coccids, Diaspis echinocacti is of 
less importance at present from an economic point of view, though it is worth while 
watching the work of the insect and its relations with its food plants. As to the 
other two, though their original importance as Cochineals is now ignored, it is 
evident that both are economically very important—each in checking a particular 
kind of prickly-pear— indicits for monacantha and iomentosus for Dilhnii. It is 
apparent from the present scarcity of the former pair that indicus has almost 
finished its work with monacantha. With regard to Iomentosus it has only just 
entered the country, and in view of the fact that it breeds well on our commonest 
species of prickly-pear, 0. Dillenii, it will have plenty of useful work before it. How 
sucoe.ssful the experiments of 1872-98 would have been if only this insect was used 
instead of indicus !! And the country would have been comparatively free from pri(jk- 
ly'pear by now! The writer understands that consignnienhs of tl)is insect are being 
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sent to different parts of tlio ooimtry from TimievelJy and Madura where the insect 
had made itself felt; if this Cochineal spreads, as it is doing at present, without anv 
set-back, in the course of a few years the appearance of our countryside W'ould be 
quite different and pricldy-iiears will become rare plants. The probable set-back 
might be tlie advent of parasites; for the past two years during which period the writer 
lias observed and studied tJiis insect at close quarters no .parasites have been found. 
But it is not unlikely that native species of lady-bird beetles, 0hryso2)as, flies and 
liymenoptera, which attack indigenous mealy-bugs, might under different seasonal 
conditions take a fancy for this Cochineal insect; in such a case the smooth, triump¬ 
hant progress of the newcomer may receive a check. It is the writer’s idea to 
watch this aspect of the subject of parasitism and study the life-history, habits and 
progress of the Coccid under different seasonal and local conditions. With regard 
to its food habits there is absolutely no reason to apprehend that it will feed on any 
plants other than Cactacese; this has been established long ago. It is however the 
intention of the writer to watch and study on what all cactaceous plants this insect 
would feed. So far the writer has not come across any one who really feels the 
introduction of this inickly-pear enemy as undesirable; perhaps, there may be some 
wlio are interested in the retention of prickly-pear! 

In introducing this insect to new tracts it is advisable to inoculate insect 
material to shady parts of prickly-pear clumps and avoid doing so during rainy or 
windy weather, so that the minute crawling larvae and the delicate--wmged males 
may not be seriously affected or killed. Under favourable conditions within a week 
after infection the minute red larvae begin to. crawl over the joints of the growing 
plant, and in another week or ten days these settle themselves in convenient spots in 
groups and begin to cover themselves with the white cottony pubescence (Plate XIII). 
Gradually the plant surface becomes covered vdth broad white patches of the 
cottony pubescence, and clusters of minute tubular white cases appear among 
them; from these latter the winged adults emerge and fertilize the stationary 
female insects. During the period when these small delicate-vdnged males emerge, 
swarms of them are found in the air near prickly-pear areas like gnats; these are 
quite harmless and after mating with the female insects die away. After this, the 
female insects continue to grow vigorously secreting the white mealy covering 
jsrofusely. In about 45 to 50 days the insect passes through one life-cycle under 
favourable conditions, and in this way the colony rapidly multiplies and covers 
jiricldy-pear plants in white cottony masses. Within a few months big clumps of 
infested prickly-pear begin to die out. Some care and attention during the earlier 
stages of the trial will helj) the insect in getting itself well established in new 
localities. It is conceivable that in a few decades this insect and its host jilaut 
Dillemi might become scarce like pionacmUia and its parasite indiciis. It is advis- 
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able, tlierefore, not to allow such organism to die out; for this purpose the two plants 
with their respective Cochineal parasites may be cultivated under proper control in 
some of tbe botanical gardens so that they be at hand for any future needs. This 
is suggested in view of the fact that at present while monacanilia prickly-pear may 
be found here and there, its specific parasite indicus is now very scarce. 

A word or two in connection with the introduction of exotic plants and animals 
into the country may not be out of place Iiere. So far as the writer is aware the 
introduction of this new Cochineal {lomeniosus) appears to have been made by a 
private party, and it is doubtful whether the authorities had any warning or intima¬ 
tion about the afi’air. In such cases it is highly desirable that very great caution 
and care should be exercised, and the Government should alone possess the right to 
allow or disallow such foreign introductions, and a strict system of baggage 
examination and quarantine should be instituted at all ports of entry. Though in 
this particular case the immigrant happens to be a beneficial agent so far, it is not 
unlikely that undesirable kinds of plants and animals may gain admission into the 
coimtry through the careless acts of irresponsible parties, and permanent and often 
irreparable harm may be caused to the coimtry, as in tlie case of the recent 
introduction of an undesirable scale-insect {Icerya imrcliasi) into the Nilgiris. 

In conclusion, the writer wishes to add that he ventured to prepare this paper 
not only because the insects are Coccidae and fall within the sphere of his special 
line of study, but also due to bis anxiety to bring to the notice of the public the 
great economic importance of these Cochineal insects—especially of the newly intro¬ 
duced species—to the agriculturist all over the country. If the paper helps in any 
way to serve this purpose, he would feel amply rewarded. 
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* ESTSECTS AFFECTING TOBACCO IN SOUTH 

INDIA. 


The insects associated with the tobacco plant in South India are not 
many compared to those doing damage to som? of our other crops siich as 
paddy, cotton, etc. However, the crop is subject to the attacks of 
different kinds of insects from the time the plants are in the so; d beds 
on to the stage when the dry tobacco reaches the matinfactnrer and 
consumer. In this province tobacco occupies an area of over 257,000 
acres and is an important industrial crop second only to cotton in 
importance. In certain years insects of sorts levy a heavy toll in one 
or other of the tobacco areas and serious loss is thus sustained. The 
different pests of this plant noted all over South India are more or less 
similar everywhere and there are very few special insects confined to 
any particular tobacco tract. The imriortant pests are found alike in 
the Godavari lankas, in the Guntur uplands, along the West Coast and 
in the southern tobacco tracts of South Arcot, Tanjore, Trichinopoly 
and Madura. The insects doing damage to the crop may be con¬ 
veniently divided into two kinds, firstly, those that injure the crop by 
tearing or biting the leaves or by chewing the internal tissue of the 
stem or seed ca] sub s, and secondly those which suck up the plant sap 
from the different regions of the plant, reduce its vigorous growth and 
make it fade. Under the former group are included the leaf-eating 
caterpillars, borers into the stem and seed-capsules, beetles and grass¬ 
hoppers of sorts ; and among the latter category are thf different kinds 
of sucking insects (bugs)—chiefly plant-lice. The two groups are 
known as biting and sucking insects respectively. 


BITING INSECTS. 

Leaf-eaters. 

Tobacco Caterpillar {Prodenia litura, F.)—Two or three kinds of 
leaf-eating caterpillars are now and then found on tobacco, and of 
these the commonest one is that known popularly as the “Tobacco 
Caterpillar”, called “ Laddipurugu ” in Godavari, “ Kottiyam puchi ’’ 
in parts of Madura, and “ ArakJmn ” in Coimbatore. Of all the insects 
affecting the tobacco plant this one is the most important and it often 
causes considerable damage to the crop in some tracts. 


♦ This is a revised edition of the author’s leaflet No, II of 1918. 
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Fig. 1.—The Tobacco Caterpillae. {Prodenia liiura, F.). 

(a) Egg masses on tobacco leaf. (<?) Adult moth wing.s, closed and open. 

(5) Young and full-grown larvae. (e) Young larvae feeding on tobacco in 

(c) Pupa under soil. groups. 

Life-history .—The caterpillar which causes the damage is the j^oung 
one of a flying insect—a moth {Proderda lAtura) [see fig. 1 (li)]. The 
parent moth deposits a number of eggS in a mass generally on the 
undersurface of the tobacco leaves and this mass is covered with a 
layer of soft pale brown hairs shed from the body of the moth [see 
fig- 1 (rt)]. When this covering of hair is gently removed the shining 
yellowish green egtrs are exposed. Each of these egg masses contains 
from 40 or 50 to 200 or more eggs. In about four or five days a minute 
dark caterpillar comes out of each of thtse eggs and these small cater¬ 
pillars begin to feed on the soft upper laytr of the leaf. Hundreds of 
these young caterpillars are generally found feeding together on one 
leaf [see fig. 1 (e)]. These caterpillars cast their skin four or five 
times before they reach their full growth- As they grow the body 
colour becomes pale green with dark markings and this gradually gives 
place to a dark brown with numerous transverse and longitudinal bands 
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of black, grey and yellow ; some also develop prominent rows of dark 
spots. There is a good deal of variation in the coloui ing of the cater¬ 
pillar as it grows bigger and bigger. As the caterpillars go’ow the habit 
of feeding gregariously gradually disappears and they separate and 
then exhibit the characteristic habit of feeding on the plant by night 
and hiding during the day- In this way the catei-pillar reaches its 
full-grown condition in about a fortnight. A full-grown caterpillar 
measures an inch and a half in length and is a stout, smooth, cylindrical 
creature [see fig. 1 (6)]. At this stage it stops feeding and goes into 
the soil where it encloses itself by means of a rough earthen case and 
then changes into the pupa stage. The pupa is a short reddish brown 
object : see fig. 1 (c)J blunt towards the head end and pointed at 
the tail end. In this condition the creature remains underground for 
about twelve or thirtei n days ; at the end of this period the winged 
moth emerges out of the pupa from the soil. The moth has dark 
brown wings with W'avy white markings on the upper pair [see fig. 1 
(tf).] The life cycle of this insect from egg to the adult stage thus 
occupies about a month’s time and the insect is therefore capable of 
passing through two generations during the earlier stages of the tobacco 
crop. 

Halits .—The caterpillar is very voracious and if overlook( d may 
defoliate a whole plot in a single night. The txternal indications of 
the presence of this pest in the field are :— 

(1) The presence of egg-masses on the leaves especially during the 
earlier stages of the tobacco crop, even in the nui'series. 

(2) The presence of leaves containing colonies of small cater¬ 
pillars feeding on the leaf tissue and turning the leaf pale. 

(3) The presence of leaves which are torn. 

(4) The presence of excrement pellets on the leaves or on the 
ground around the infested plants. 

In addition to tobacco this insect infests a number of other plants 
in South In<iia, the chief of them being castor, plantain, tomato, 
coloca-ia and agathi. Having such alternate food ] hints, the insict is 
able to breed all through the year on one or other of these different 
hosts. 

Control measures .—Though the insect is often a Serious pest, with a 
knowledge of its h ibits and life-history and with some precautions the 
tobacco cultivator can check its rava,-.es pretty well. The following 
methods may be adopjted, according to the circumstances of tach parti¬ 
cular case :— 

If) Collection and d struction of the egg-ina.'-ses—This i.s the 
most effective and econondcal method of dialing with this pest Any 
one who notices the egg-mass once can easily andnadily detect it after¬ 
wards on the plant. 

(2) The collection and destruction of leaves containing colonies of 
young cateriiillars ; such haves can be lasily detected by tlii ir 
disfigured or i aten up edges and scraped surface. 

These two measures are viry easy and even juvenile coolies can be 
employed to cari-y out the work. These methods will be found very 
effective in checking the rapid multiplication of the pest and there will 
be no m ed for any further measures. 
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(3) The collection and destruction of the bigger caterpillar during 
the night or very early in the morning—Although a few can be got 
during the daytime by raking up the soil around the infested plants it 
will be easy to collect more during the night time when they are active. 
The control of the bigger caterpillar will not be found as easy as check¬ 
ing the younger larvae, and in bad cases other methods like baiting, 
trapping or insecticide applications may have to be resorted to. 

(4) Application of insecticides.—The insecticides that can be used 
are arsenical poisons and have therefore to be us d with great care, so 
that there will be no danger to human beings and domestic animals. 
It is therefore advisable to suggest this measure only to those cultiva¬ 
tors who can be expected to exercise care in handling and using these 
substances and properly supervising the work. Most of our cultivators 
being illiterate it is rather unsafe to suggest this measure for some 
years to come. The insecticides that can be used are lead arsenate 
and calcium arsenate. A certain proportion of rach of these is mixed 
with water and sprayed on the plants, which are either infested or are 
lilcedy tj be infested ; for this purpose spraying machines will be found 
necessary. These two substances can also be dusted in the powder 
form on the plants by means of small muslin bags. The substance is 
generally mixed with seven or eight times its bulk of ordinary slaked 
lime and the application made early in the morning when the plants 
are covered with dew and when there is no wind. Except in bad eases 
where the other methods have failed, there will be no necessity to 
resort to this somewhat expensive and risky measure. If done with 
care the insecticidal method will be found very effective against all leaf¬ 
eating insects. 

(5) Cultural methods.—There are certain cultural methods which 
will also help the cultivator in keeping the pest under control where- 
ever these measures can be easily adopted. Flooding the field will 
bring up the hiding cat. rpillars, and birds will easily destroy them. It 
is a common sight in some fields which are infested with cati rpillars 
to see insectivorous birds such as the crow, the mynah, the wood¬ 
pecker, etc., preying on thes>- in numbers. As far as possible birds must 
be encouraged in this direction by affording them temporary perches 
in the fields and bunds. A badly inft sted field can also be isolated by 
digging a trench a foot’or two in depth between this and other 
unaffected plots : the caterpillars in trying to cross over will fall into 
the pit and find it unable to come out. To ensure the death of the 
caterpillars falling in, some wat.r mixed with kerosene may be kept 
standing in the trench. 

Other Leaf Caterpillars.— Of the other leaf-eating caterpillars of 
tobacco one or two may be occasionally found, but these are not at all 
as important as the tobacco caterpillar. The green caterpillar {CMoridea 
assulta, G.) (see fig. 2) called the Pachapurugu" in the lankas, is 
one of them. It has almost the same general structure, habits and life- 
history as the tobacco caterpillar except that the eggs are laid singly on 
the leaves, the cati rpillar is green in colour and the moth has pale 
yellowish wings. The caterpillars generally bite holes on the top leaves 
and leave a lot of excrement pellets on these which show their 
presence. 
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Fig. 2.—Gkeen Leap Cateefillak op tobacco (Chlondea assuUa, G,). 

(a) Plants with leaves attacked by (J) Pupa. 

caterpillars. (c) The wLuged adult. 

Another caterpillar occasionally found is the one in fig. 4 (a) and 

(b) {Plusia S'ignatu, F.). This caterpillar is called a semi-looper having 
fewer abdominal legs. It is genei-ally found feeding on the leaves in 
the nurseries and rarely in the open fields. It has never been found as 
a serious pest and I have not seen it in the Godavari lankas. 

Grasshoppers. —Among other leaf-eating insects found on tobacco 
are one or two kinds of grasshoppers. Of these the one in fig. (a) 
is the green form (AilTOctomorp/Ma! crenulata, F.), gent rally found on 
growing tobacco. Sometimes young plants are cut by small brownish 
grasshoppers which resemble the soil in colour—[see fig. 3 (&) (Chroto- 
gonas rohertsoni, B.).] 




(o) Green Grasshopper (Atractomor2jha (b) Brown Ground Grasshopper 
crenulata, F.) {Chrutogonus rohertsoni, B.). 
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Beetles. —Occasionally small dark beetles are found nibbling 
tobacco seedlings ; two of these {Opatroides frater, F., and Seleron 
latipes, G.)—-ground beetles—have been noted in Guntur area. 

All these leaf-eating insects noted above can be checked both by the 
mechanical and insecticidal methods mentioned above ; in the case of 
grasshoppers it will be found easier to collect and destroy them by 
means of handnets. 


Borers. 

The Stem-borer [Phthorimoea heh'opa, L.).—In certain tracts the 
tobacco plant sometimes suffers from the attacks of a stem-boring 
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caterpillar. This is a small reddish white worm about in length 
when full-fed. The attacked plant stem becomes swollen here and 
there, and the presence of such gall-like swellings indicates the 
presence of the pest. The adult insect is a very small active moth [see 
fig. 4(gf)] with i: ’e brown wings. Eggs are laid singly on the leaf 
stalks generally, the young caterpillars when they hatch, burrow 
through the leaf-stalk into the stem in which they grow by feeding on 
the internal plant tissue and causing the swellings on the stem [see 
fig. 4 (c) and (c?)]. Sometimes several caterpillars are found in the same 
stem. The small reddish brown pupa is also found in burrows inside 
the stem [see fig. 4 (e) and (/)], and from this emerges out the small 
moth after twenty or twenty-five days. One life cycle roughly takes 
about two months. 

The stem-borer is not commonly found as a .serious pest. In the 
Godavari lankas it geni rally appears in the nurseries, and the cultiva¬ 
tors who know the disease [Thalahonda in Telugu) carefully eliminate 
infested seedlings when they select them for transplanting. In some 
other tracts the pest is generally found attacking old plants, especially 
the stumps and stubble left over in the field after harvest. 

The remedial measures against this pest are only preventive. The 
practice of eliminating infested plants in the seed beds is one of them ; 
the pulled out seedlings must not be carelessly thrown away in the 
field itself, but should be destroyed by burning or deep burial to 
prevent moths coming out from them and infesting healthy plants. In 
the fields all early attacked plants should be pruned or operated with a 
knife if possible, else destroyed to prevent other plants from getting 
affected. The stubble after harvest should be pulled out to prevent the 
breeding of the pest. 



Fio. 5.—Tobacco Seed Capsule Bokee (Eeliothls oisoleta, F.)- 

(а) Caterpillars on plant. (c) The adult moth. 

(б) Bupa under ground. 

The Seed Capsule Borer (ReliotMs ohsoleta, F,).—Occasionally the 
flower heads and seed capsules of plants left for seed are found attacked 
by a caterpillar (see fig- 5). It is a green caterpillar and is similar in 
habits to the leaf caterpillar (PacJiapurugu) mentioned above. It is 
generally not a pest of tobacco but is commonly found on bengal gram, 
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red gram, maize, etc. Handpicking of these worms in the early stages 
will be effective, or the flower heads can be covered over by a cloth bag 
over a bamboo prop and the moth prevented from reaching the flowers 
and buds to lay eggs. Powdered insecticides can also be sprinkled over 
the flower heads to prevent the attack or kill these caterpillars. 


SUCKING INSECTS. 

Plant-lice [Myzus persicae, S.).—^Compared to the leaf-eating 
insects there are very few sucking insects which are serious pests of 
tobacco. The only ones worth mentioning are plant lice—“ Ptnu ” in 
Telugu and Tamil. These are minute creatures [see fig. 4 (701 found in 
colonies of thousands on the tender portions of the growing plant, 
sucking up the juice from the tender parts and arresting its vigorous 
growth. Badly infested plants appear sickly with the leaves curled up 
and fading ; when the leaves of such plants are examined numerous 
colonies of these insects and their moulted skins can be found [see 
fig. 4 (7) and 0')]. These small creatures multiply enormously in a short 
period of time and whole fields become infested unless early 
measures are adopted. As a result of the attack of this pest the crop 
suffers both in outturn and quality of leaf. Plant-lice do considerable 
damage to tobacco in almost all the tracts and especially in South 
Kanara, Guntur, Tanjore and Madura. Next to the tobacco caterpillar 
the tobacco cultivator dreads this pest. It has been frequently reported 
from most tobacco areas. 

Remedial measures: —Plant-lice are insects which demand prompt 
action because of their remarkable powers of rapid multiplication. 
Badly infested and almost dying plants should be destroyed and the 
others may be treated with an application of a contact insecticide. 
Considering the nature of the crop, the only substance which might be 
used, with safety to the quality and aroma of the leaf, is found to be 
dry tobacco itself, made into a decoction. The decoction is made as 
foilow’s:—A pound of dry tobacco (preferably the refuse stems and 
powder fonncl in tobacco shops) is steeped in a gallon of water for 24 
hours or boiled for ten minutes and then strained. To this four 
ounces of sliced soap of any ordinary kind may be added and this 



Fig. 6.—Tobacco Leaf Bug (jGallohelicus crassicomis, D.) magnified. 
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diluted 'with six or seven times the volume of water is sprayed 
on the plants infested with plant-lice. The applicatinn to be economi¬ 
cal and effective must be done by a good spraying machine. 

Leaf Bug. —An active little greenish yellow bug {Gallohelicus 
crassicornis, D.) is also found sometimes swarming on the plants like 
mosquitoes, but this is never serious and tobacco decoction will be equally 
effective against this and other sucking insects also. 

Root Bug. —In some tobacco areas of North Coimbatore a reddish 
brown flattishbug (Stibaropiis tabulatus, S.) is sometimes noted attack¬ 
ing the roots and rootlets of tobacco plants ’')elow the soil and allowing 
plants so infested to gradually fade. Su plants appear stunted and 
gradually die. In badly infested fiel' . patches of such fading and 
stunted plants could be seen. If a badly infested plant is pulled out 
numerous bugs in all sages of growth will be found clinging to the roots 
and rootlets. For this pest the irrigation water may be mixed with crude 
oil emulsion; this will kill the bugs and allow the plants to revive. 



Fig. 7.—The Tobacco Root Bug iStibaropus (abtdatus, S.). 

1. Adult bug. 2. Immature bug. 

As far as we know the above are the only in.'ects of importance 
noted as pests on tobacco in South India. Occasionally there may be 
other insects found visiting the plants casually, but they must not be 
regarded as pests without sufficient evidence. 

The Cigar Beetle. (Lasif>dcrma serricorne, F.).—The insects noted 
above are the p( sis of tobacco in the field. After harvest and when 
the dry produce reaches the manufacturer there is an imi.ortant pest 
affecting tobacco. It is called the “cberoot or cigar beetle.” The 
beetle which is a minute reddish bro i creature and its small pale 
white fl shy grub bite holes into C'..;ars and cigan ties and in that 
way reduce the quality and flavour of the manufactured tobacco. It is 
often very serious in the stores of tobacconists. 
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Fia, 8 Tue Cigar Borer Beetle (Lasioderma serricome, F.)- 

1. Cigar damaged by the insect. 2. The larva. 

3. Pupa. 4. Adult beetle. 

(2'-4 magnified highlj^). 


The best remedy figainst this pest is to keep the godowns thorough¬ 
ly clean and when the pest is found, to fumigate the tobacco with a 
chemical such as carbon bisulphide or potassium cyanide which will 
di stroy all insects. The process of fumigation has to be done with 
great care since the chemicals generally used are poisonous or 
inflammable and as such only experienced men should attempt this 
measure. 


TOB.fCOO INSECTS OF DIFFERENT GROUPS. 


Okthoptera (Grasshoppers). 


Family^—■ 

Acridiidie—I. Ati'actomorpha crenidata, F.—On leaf. 

2. Chrotogonus rohertsori'i, B.—On seedlings. 


COLEOPTEKA (Bei ties). 

Family-— 

Tenebrionidae—1. Opatroides frater, F.—On roots a”d seedlings. 

2- Seleron latipes, G — On roots and seedlings. 

3. Lasiiderwia, serricorne, F.—On dry stuff. 


Ptinidae— 
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Lepjdoptera (CaterpilLirs) 


Family— 


Noctuidae—1. 

2 . 

3. 

i. 

Gelechiadae 5. 


Prodenia litura, F.—On foliage. 

Chloridea assuUa, G.—On foliage. - 
Plusia sirjnn.ta, F.— On foliage in nurseries. 
Hdiothis ohsoleta, F.—In seed capsules. 

Pthorimopu heliopa, L.—Boring into stem. 


Rhynchota (Bugs). 

Family— 

Pentatomidae—1. Stlharopus tahulatus, S.—On roots. 

Capsidae— 2. Gallohelicus cra^sicornis, D.—On leaves and shoots. 

Aphidiidae— 3. Myzus persicae, S.—On tender leaves and shoots. 


Any further information on tobacco pests ay be had from the 
author. 
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NOTES OK INDIAN THYSANOPTERA WITH BRIEF DESCRIPTIONS 

OF NEW SPECIES. 


BY 


T. V, Ramakrishna Ayyar, b.a., ph.d., f.z.s. : and 
V. Margabandhu, m.a. 


A/adras AgricuUural Department* 
(With Z plates and a text figure). 


This paper IS intended to be the first supplement to a Memoir* on Indian 
Thysanoptera published by the senior author in 1928. As mentioned therein 
further collections of Indian forms were made since then and portions of the 
material worked out from time to time. In this short paper eleven new 
species including a new genus are described ' in addition a few fresh records 
for India and available notes on.'atready noted species are also added. 

The new forms noted are the following:— 


Erythrothrips asiaticus. n. sp. 
.^olothrips pandyani. „ 

Mymarothrips garuda. ,, 

Dendrothrips dwivarna. „ 

Heliothrips kadaliphila. 


Eoryaplothrips crassus. 
(new gen. and sp.) 


FuTraekiola indica, 
Scolothrips asura. 
Csythrips hemavarna. 
Haplothri^ tirumalraoi, 
Euoptothrips malabarica. 


n, sp. 


j» 


Er>1hroihrlp£ asiaticus,. n. sp. 

Afacropterous femeUe, —Length, 1*S20 mm. General colour^ greyish to dark 
brown with reddish pigment here and there. The head, mouth-cone, the first 
two antennal joints, the dorsal aspect of the head and prothorax and all the 
femora dark grey; abdomen and pterotborax light grey with reddish pigment 
on the latter and on the last abdominal segment; ovipositor yellowish. 
Antennal joints 3 and 4 light j'ellow, with the latter greyish towards apex; 
5th to 9th grey to yellowish grey. Ejes dark, ocelli brownish. Wings, trans¬ 
parent with the veins and cross-veins light grey ; there Is a longitudinal dark 
grey band along the posterior border of the fore-wing which is broadest 
at middle. Fringes found only on the posterior margin of the wings. All tibiae 
and tarsi lemon-j'ollow, tibial spines dark*brown. 

Head as long as broad and scarcely longer than prothorax, vertex very 
slightly produced between the closely approximate bases of the antennae; 
cheeks parallel, eyes prominent, and less than half the length of the head, 
twice as broad as long, spherical and pilose. Mouth-cone rather pointed and 
reaching the base of mesostemum. Maxillary palpus 5'jiointed. Antennse 
twice as long as head ; joints 1 and 3 of same length, 3 and 4 of same length 
and almost of the same breadth throughout, though broader towards the aj^x 
than at the base; joints5 to 9 together longer than either 3rd or 4th. The 
latter have large sense areas. There are short hairs on all the joints and a few 
transparent short bristles on the 9th. 

Thorax: prothorax broader than long and not armed ; pteroihorax longer 
and broader than prothorax. Fore femora broad and stout. Wings extend 
to 9th abdominal segment, fore-wing of same breadth except at base and apex, 
cross-veins clear, costal margin with no fringes or spines ; about a dozen short 
conspicuous seise present along the dark lon^tudtnal band. 

Abdomen as long as or slightly longer than head and thorax put together, 
posterior angles of segments 2 to 8 with a pair of short bristles and the 9th and 
10th with a few longer ones. 

AJeasnretftenis .'—Head length '209 mm, brejidth '171 mm ; prothorax, length 
•181 mm, breadth '?00in. ; Antennal joints: i 3Su, II 38u, III 86u, IVSin, 
V 41u, VI 29u, VII 24u, VIII lOu, IX 5u. 


* AfemoirS of the Dept, of AgrkvUmet hidiai Entomi. Ser., vol. x (7), 
pp. 217-316, 1928, 
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Described from two specimens got from grass sweepings at Coimbatore, 
S. India (V.M. Coll,) 

This is the first species of Erythrothrips discovered in the Old world, 
the two previously known ones being American, vis,, E, arizona, Moulton and 
B, durango, VVaison ; the Indian form diffem from these two in some distinct 
features. Some of these differences are the colour of the antenum and legs, 
the extent of the dark wing band, and the structure and number of the setm 
on the posterior wing*vein 

yEolothrips fulvlcolUs, Uagnall. 
f A, M. H. D, iv, 1919, p. 253,) 

Bagnnll's very brief description of this species may be supplemented with the 
following notes taken from specimens of the insect tollected on Mango in Pusa 
Heliar, and recewed from Mr. Fletcher ;— 

General colour dark to greyish or yellowish brown. Head and abdomen dark 
to grey brown, prothorax yellowish, pterotborax brown to dark browTi and of a 
lighter hue than head and abdomen. Mouth-cone grey. Antesn® dark brown 
except apex of 2nd and basal two-thirds of 3rd which are yellowish. Legs grey 
to dark browm-T-the forelegs and the femora of the middle and hindlegs more 
or less suffused with yellow. Wings greyish brown with three distinct 
ti'ansparent cross bands, at base, middle and apex; veins and cross veins 
very light grey; fringes brownish. 

Head slightly broader than long and as long as prcnotuni. Mouth-cone pointed 
reaching base of mesosternum. Antennal joint s 3 and 4 of same length, joint 
S equal m length to joints 6 to 9 together. 3 and 4 have elongated and the Sth 
a sinall roundish sense area towards the apical region of each ; that of the 4th 
very clear over the dark brow n ground colour of the joint. 'I'he long and cross¬ 
veins of fore-wing distinct, costal spines short and sharp ; 8 seUc on upper 
vein beyond the central cross-vein, most of them situated on the preapical 
fuscous area. Fringes absent on costal margin. Front legs shorter than the 
other four. Abdomen broadest at middle, apex bluntly pointed, 9th and 10th 
segments with long daik bristles. 

The male which was not noted before by Bagnoll was also collected with the 
above material and the foilow'ing notes on the male may be added :— 

Macropierom Coloured similar to fentale except that the apical 

segments of the abdomen are darker, testes reddish. 2nd and 3rd joints of 
antennse except the extreme apex of 3rd almost wholly whitish yellow in some, 
joint 5 a little longer than joints 6 to 9 together; the sense area of the 4th 
curved at apex. Wings extend to apex of abdomen. Abdomen with the Sth 
segment stont and broad with a strong hook like clasper and a very stout 
curved spine on each posterior angle ; lOlh segment rather small and with a 
tranverse row of long bristles just before apex. 

i4:olotlirips pandyani, n. sp. 

MacropUrous (emile, —Length 1*85 mm. General colour yellowish brown, the 
head and thorax, espectaily the latter of a deeper brown ; abdominal ler^tes 6 
to 8 greyish brown, the rest of the abdomen yellowish brown, more y^ellowish 
than the thorax. Ventral side of abdomen and ovipositor yellow. The firM 
four joints of the anteniuc imifoi-mly whitish yellow, Sth to 9th inclusive dark 
grey to black ; in some specimens the 3r(l and 4th sometimes show a touch of 
greyish brown. Eyes black, ocelli with reddish pigment cups. Legs yellowish 
suffused with brown, especially so In the case of the middle and hind-legs, 
tarsi paler. Wings light grey brown with two distinct broad transparent cross¬ 
bands, one a little beyond the base and the other a little beyond the centre, the 
latter is verj' clear; hind-wings with uniform very light grey infumation. 

Head broader than long, cheeks gently arched and broadening towards base ; 
vertex very slightly projecting forwards between the bases of the antenna;. 
Eyes large, half as long as head. Ko conspicuous bristles on head ; one or 
two very short spines on cheek behind eyes and a few slender short ones 
occiput. Mouth-cone broad at base and broadly pointed and reaching middle 
of prostemum. Antennal joints 1 and 2 stout and cylindrical, 2nd longer than 
1st 3rd which is the longest of nil has a distinct basal stalk and lias almost the 
same breadth beyond the stalk, 4thshorter than 3rd, mid of same shape but 
without the stalk. Sth to 9th together slightly longer than the 3rd, Sth is the 
longest of the distal five and as long a.s all of them together, 3rd and 4th 
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joints have a long very narrow pale membraneous area along the inner margin, 
which is evidently sensoiy. 

Protboraxas long as but broader than bead, sides slightly arched outwards 
with no conspicuous bristles, l^erotborax broader than protboras at base but 
narrowing towards abdomen. Front legs rather stouter and shorter 
with the femora slightly iucrassate; all the tibiae with strong apical 
spurs. Wings extend to lAb abdominal segment, fore-wings tong and broadly 
rounded at apex with the long and cross-veins clear ; the upper vein has 10 
to 12 and the lower 0 or 10 short setae beyond the central cross-vein; costal 
margin with about 35 small spines. Wing scale has 3 or 4 setae in a row and 
2 or 3 long bristles at apex. Wing fringes only along post half of bind margin. 
Abdomen longer than head and thorax together; narrow at base, widest at 
middle and again narrowing towards anal segment; the latter bluntly pointed. 
9th and 10th segments with moderately long bristles. Ovipositor conspicuous 
and turned upwards. 

Measuretnenis: Head, length *200 ram., breadth *222 mm.; Prothorax, 
length '200 mm., breadth '240 ram. Pierothorax, breadth ‘333 mm. 

Antennal joints—I 50u, II 55u, III 190u, IV 160ii, V I20u, VI ^lu, VII 3Su, 

VIII 20r, IX I5u. 

Afacropterous mal£, —Length 1*555 mm. Almost of the same colour as female, 
but with the greyish colour more conspicuous all over the body. In the 
antennae the apex of the 3rd, the 4lh, and S to 9 joints all of a uniform greyish 
brown colour, I'estes visible as reddish bodies. 

Body elongated and slender; limbs long, abdomen long and narrow. The 
5th joint of antenna much longer than all the otlier apical segments togethw. 
The Gth abdominal segment not sc large as in fulvicolUs and without very 
strongly developed spines or hooks. Measurements;—Head, length *176 mm, 
breadth *155 ram.; Protliorax, length *155 mm. breadth *200 mm.; Antennai 
joints: I45u. 11 S5u. HI 225n, IV 220u. V 160u, Vr2Su, VII 2So, VIII ISu 

IX 15u. 

Described from a dozen females and a few males collected on * Curabu ’ 
ears {^Pennisetmn typhoidum') and grass sweepings at Koilpatti, Tinnevellv Dt 
(T. V. R. Coll.) ■ 

This is the second species of ' AEotothrips ’ noted from India, the first being 
A, fultuollis, Bagnall, noted from N. India. This new form differs from 
fulvicclHs in many distinctive features, such as the colour of the antennal 
joints and wings, the relative lengths of the antennal joints and the structure 
of the posterior abdominal segraen ts in the male. 

Mymaroihrips garuda, n. sp. 


Alacropierotis female. —‘I^ength 1*615 mm. This very interesting insect resem¬ 
bles in many respects the African species M, rfiSciimwws described ^ Bagnall in 

1926. This new form how*ever differs from it in the following characters:_ 

General colour is yellowish brown with reddish pigment especially over the 
abdominal segments 3 to 6 and the apical segment; a bright yellow median 
longitudinal patch extends from the ocellar region to the base of abdomen and 
It is broader at the pterothorax ; cheeks brown, pronotura brown tinged with 
reddish along the sides and the median region yellow*. Head longer than broad 
not transverse. Prothorax broader than long. Tne fore-wing with a distinct trans¬ 
verse colourless clear patch just before the apex which is grey ; it also show’s a 
faint second cross-vein connecting the upper and low*er veins just at the begin- 
ingofthe transverse patch, and situated in front of the one connecting the 
upper vein and the costa, 


M, ritchiana is also shorter in length being only 1*35 mm.; the comparative 
lengths of the antennal joints also differ. 

Described from two specimens, one collected on grape vine leaf at 
Coimbatore with Rhipipharothrips ermtUatm^ H, (V. M. Coll.) and the other 
on turmeric leaves at Bhavani with Panc/teeioihrips wdicus^ Bag. (P. N. Nair 
Coll.) 


Chirf4brips inaoicatits, Halid ay. (Proc. U. S. A. Nat. Mus. 
xxvi, 1902, p, 134.) 


C^mbatoii^*^ sweepings, Tobacco, and a few other plants at 
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Though this insect luts a very wide distribution all over Europe and 
America^ this is the first record of a * Chirothrips * from IVopical Asia. 

H>'dat»thrJp6 r(iina6W8tnJah]| Karuy. 

(Ent. Mem, l>ep, Agr, Ind, ix» 1026, p. 186,) 

Habitat ,* Besides the host plants noted before, the insect has been recently 
found on Pongamia leaves in ShoHnger (V, M. Coll,) and on Cttn^u 
leaves in Koilpatti (T. V. R. Coll,) This species appears to have a wide 
distribution in S. India. 

Sdrtolhrips dersalls, Hood. 

(Ins. Insc. Mens, vii, 1919, p, 90.) 

This insect recorded by the senior author previously as a pest of the 
* Chillies * crop in some parts of S. India, has been found to breed on a variety 
of plants recently in Cochin, Trevancore, and the southern districts of the 
province. 

Examination of numerous forms from diSerent localities has shown that 
there are some variatioos in tlie colouring of the abdomen so much that some 
are likely to be taken for different species; the writers, however, think that 
these dlQereut forms in colour may at the most be considered as local varieties, 

Deodrothrips dwivorna, u, sp. 

Macorpterous female ,—Length 1*100 mm. General colour reddish hrown and 
yellow; head greyish brown, mouth parts lighter grey; thorax light greyish 
brown profusely covered with bright red pigment all over except along margins 
of pterothorax which are edged with dark brown. Eyes hiack; ocelli with 
reddish pigment. Antenna! joiuts 1, 2 & 3 concolourous with head, the other 
joints whitish ydlow. Front four legs greyish browu except tarsi and apex of 
tibiae which are pale whitish ; the third pair of legs pale )>ellowish white with 
the apex of the tibiae and its spur darkish. Fore-wings uniform greyish brown 
though somewhat paler at base ; hind-wiugs paler with a very narrow median 
longitudinal streak distinctly dark grey. Abdomen of a uuiform pale yellowish 
colour, the 9th and lOth segments having a slight dark tinge at tte sides. 

Head small, broader than long ; vertex produced in front in the form of a 
broadly-pointed, short triangle, with the antenme rising at the sides of the 
triangle; cheeks strougty arched and almost completely occupied hy the big 
eyes. The front margin of vertex has six cou.spk:uous dark spines arranged as 
5elovr—One in front of the anterior inner angle of each ^e, one in front of it 
and one at each sMe of the hase of the triangt^lar projection, Orelll disHnet, 
posterior ones larger than the front one. The occiput has a distinct transverse 
collar-like ridge situated just behind the line across the posterior ocelli; a short 
bristle on each cheek behind the eye. Antennm Ist j'^int short and cup-shaped, 
2nd stout and longer than the 1st and ovrad in shape with a few short bristles, 
3rd shorter than 2od but of the same shape almost, 4th 5th of same length, 
elongate oval, broader at base and gradually narrowing towards apex, 6th 
longest of all, broadest at hase and narrowing towards apex with an irregular 
transverse groove a little beyond centre making the joint appear divided into 
two and thus making the antennae appear 9-join ted; 7th and Sth together 
rather shorter than 6th, elongate and narrow with a few hair-like setae, 7th of 
same breadth throughout. Mouth cone short, broadly pointed and reaching 
base of front legs; maxillary palp 2-jointed ? 

Prothorax slightly broader than head and much broader than long, sidts 
convex with one transparent bristle on each side situated some distance in front 
of the post-lateral angle, Pterothorax of almost same breadth throughout and 
mtich broader than the prothorax. Mouth-cone short and bluntly pointed and 
extending to middle of prostemiim. Wings extend to base of 9th abdominal 
segment; fore-wings broadened at base and of almost same breadth beyond, 
the costal and the hind margins being almost parallel; wing surface fringed 
with numerous very minute setre ; at the extreme apex of the wing is a dark 
conspicuous slightly curved spine; upper vein not clear, but along the track 
there are four short setae situated at long Intervals; one near the curve of the 
costal margin neat base, the second at the centre, the third beyond and the 
fourth a little before the apex; lower vein absent and no seta; present; along 
the costal margin there are 20 to 22 spines of which 7 or 8 at the hasal region 
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are longer, the conspicuoos dark spine at the exlreme tip being the longest of 
all; wing scale with 2 or 3 conspicootis bristles at apex. Hind-wing narrow 
with the median longitudinal streak prominent. 

Abdomen longer than head and throax together, elongate oval in shape and 
bhmtiy pointed at apex, 9th segment larger than 10th and hears a group of 
three or four short darkish spines towards each post-lateral angle, these two 
groups lying on either side of the prominent ovipositor as in a transverse line; 
10th segment more or less tabular and has short weak bristles at apex. 

Measuretnenis : Head ; length IlOu, breadth 154u, Protborax; fcngth IlOu, 
breadth IGSu ; Pterothorax ; breadth 2204. Antenna length, 198 mm. Joints 
in u ;~l 15, H 35, 111 IS. IV 30, V 30, VI4S, VII20, VlII IS. 

D«crib^ from five females collected on * Jak ' shoots in Kaladi, Travancore 
State (T. V. R. Coll) and on the same plant at Trichur, Cochin State 
(C. S. V. Coll.) 

The insect is a distinct species and has a characteristic red and yellow 
colouration. In general appearance and form it resembles species of 
' Dendrothrips * and it is provisionally des€?ribed as a species of that genus. 
In the apparently 9-jointcd antenna, in the structure of tbe wings and in the 
triangular projection of the vertex, it approaches * Corynothrips ’ of Williams, 
hot the bristles in this form have not the peculiar spinulose structure very 
characteristic of Corynothrips. 


tfellotbrips kadaliphila, n. sp. 


Macropteroui male. —Length 1*14 ram. General colour dark to yellowish or 
reddish brown ; head, portions of thorax, the apical two abdominal segments 
all the femora and tibiae, 1st. 2Dd and the bth joints of the antennae dark 
yellowish brown. All tarsi, bases of raid and hind feraora. dixtal thirds of raid 
and hmd tibiae, an^nnal joints 3, 4, 5, 7 and 8 pale wiiitlsh ; joints 1 and 2 
often whitish. Byes black, ocelli with pinkish pigment. Wings uniform 
yellowish grey; fore-wing with a transparent colourless area a little beyond 
the hasal dark region. Basal three-fourths of abdomen dark brown. 

Head broader than long; front margin of vertex disdnctly produced forwarcte 
into a short triangle between the bases of the antennee. Eyes large, posterior 
ocelli bigger and placed close to each other distinctly away fr^ the inner 
margin of the eyes; one slender seta at the cheek behind the eye. One 
small seta in front of each posterior ocellus and a few small ones in a transverse 
row in front of a disinct transverse coIlar-lJke ridge across the occiput. The 
surface of the head Is closely and clearly reticulated; the cheek is arched 
behiod the eye and more or less corrugated, the posterior lateral region 
is laterally drawn out and appears as a lateral projection. Antenna: Joints 
1 aud 2 short stout, and cup-shaped, 3rd jeant longest, narrow at both ends and 
wide in tbe middle, 4th similar to 3rd and both with forked sense-cones 
widening towards anterior end, 6th oval almost and la^oadly united tothe*7th 
7th and 8th liMig and narrow with slender bristles at apex; the antenna is 
twice as long as the head. Mouth-cone somewhat long and Muntlv 
reaching base of mesostemum. y poi , 

Prothorax shorter thau head butbioader; surface shows distinct polygonal 
areas, sides not armed. Pterothorax broad and oval, sides convex, broader 
than head or thorax. The femera and tibiae also show some reticulated surface 
Wings extend to the 9th abdominal segment; costa has 20 spines, the upper 
vein has 2 or 3 setmatthe base and with none beyond; the lower'vein sl^s 
6 or 7 short faint ones. 


Abdomen long and blunt npically; there are two pairs of short tubercular 
spines situated on each side of tbe median line, the anterior pair stouter and 
longer than tbe hind pair. Tbe surface of tbe abdomen also shows the fine 
reticulated structure arranged in beautiful patterns in some places 
Measurements.* Head length *114 ram., breadth *181 mm,* Prothorax 
length 'Dos') ram., breadth *219mm.; Pterothorax, breadth *2S5 ram. • A^enna 

iii,76u;iv 57, ¥47,^24. viTu: 

VLll. <7*0* 


MacroPterm /<'#«ff&.~lengtb 1*432 ram. Similar in colour to the male but 
of a deeper brown. Ovipositor long; apical margin of gth segment with a 
transverse row of six long setm extending in length to the apex of the tenth 
segment. In all other features like the male. ^ 
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Described from a dozen males and females collected on ' Kadall ’ (Banana) 
in Coimbatore. 

This insect is a typical ‘ Heliothrlps * showing^ the network structure of 
the body surface and is quite distinct in that respect from H, itidUus, Bag.; 
it also^ appeal^ to be different from* other species known to the writers, and 
from inatcui itself in colouration and other features. 

Retlcaiotbrlps perlafu^I, Paure. 

(S- African Jour. Nat. Hist, v, 192S, p. 145.) 

This very intercrting species which was first described by I*rof. Faure of the 
Transvaal University as the type of a new heliothripine genus was collected 
In iCoimbatore by both the writers on Pauicuiu and grass sweepings. This is 
evidently the first record of the species for India. 

Rhipiphorothrlps cruentatus. Hood. 

(Ins. Insc. Mens vii, 1919, p. 94.) 

Recently noted as a bad pest of grape vines in the Madura Dt. and Travancore. 

Seicnottirlps nibrocIiKtus, Giard. 

(Franklin*Pro. U.S. Nat. Mus, xasvii, 1908, p. 719.) 

HabUali Noted in smail numbers on Cashew-nut leaves {AnacarfUnttA in 
Trichur (T. V. R. CoU.) and in the Malabar (Y. R. R. Coll). 

This insect is the notorious * Cacao thrips' of the West Indies, and this is the 
first record of the species from India, though a similar insect has been recorded 
from Ceylon by Green—vide Trop, Agric. xxvii, 1906, p. 218. 

This is another species the activities of which have to be watched by economic 
eutomologbts. 

Ayyarta chretophora. Karny. 

(Mem. Oept. Agr. Ind. En. ser. lx, 6. p. 193.) 

The genus Ayyarta was erected by Kamy from a unique female speci¬ 
men found in the materia! submitted to him by the senior author of this paper 
a few years ago* Further specimens of this interesting insect were collected 
recently by the authors from two or three localities in the province. The 
following notes including a short d«cription of the male might therefore be 
added to supplement Kamy^s description of the type 

General colour grey to dark blown with plenty of red pigment over 
the thorax ; head and thorax greyish brown, but the abdomen has a deeper 
colour except the extreme apex which is lighter and has a tinge of ted pigment; 
the connecting membranes between the segments with a yellowish tinge ; 
ovipositor golden yellow. The grey brown colour of the different parts of the 
body and on the antennal joints is of a deeper hue than in the type. The 
femora are distinctly dark brown except at liase and apes, Kamy*s type was 
evidently a very young adult. 

Mouth cone short and bluntly pointed, reaching the middle of prosternum. 
There Is a transverse series of ^ort setae behind each eye, the marginal one 
projecting across the gena. 

MacroN^rous Length 1'21 mm. Similar in colour to the female, 

except that the femora and other joints of tbe legs are of a lighter colour, 
almost pale whitish ; abdomen dark, with the apex lighter. 

Body rather narrow and slender compared to the female. The 9th abdominal 
segment has two pairs of dark stout tubercular spines ; these are situated along 
the median line, one pair behind the other towards the posterior region of the 
segment; the front pair ones are stout and longer than the posterior two which 
are very short though distinct; on the lOth segment is a pair of long up curved 
spines on the median region. In addition there are thinner and longer bristles 
at tbe sides of the 9th segment, the bristle on each latetai side being very long. 

Habiiat: On Castor shoots, Samaikot (T, V. R. Coll.); on garden Croton, 
Coimbatore (V, M, Coll.); on Grass sweepings, Walaydr forests, Jdalabar 
(T. V, R.). 

Fulmridola iodica n. sp. 

MacropUrotis (emale^ —Length 1*210 mm. General colour uniform pale to 
lemon yellow; in some specimens the thorax has a deeper tinge and tbe abdomen 
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a very hoe ; the mouth-cone margins of thorax naiTOwIy, the apex of 
abdomen including tip of ovipositor tinged with gi«y. Wings transparent with 
very light ere>ish infuraation ; on the light yellow ish ground colour of the head 
can be made out three light colourless atreakSt one along the median line from 
therefore margin and the other two one from behind each eye, all the three con- 
verging behind at the base of the mouth-cone. Eyes black, ocelli with red 
pigment. Antennal joints 1 and 2 coucolourons with head ; 3, 4, and 5 pale 
whitish with a slight tinge of yellow; basal half of 6th yellowish grey, its dktal 
half and the 7th grey; the 5th is slightly grey towards apex ; 3rd to 7th margins 
very narrowly dark. Legs similar in colour to body. 

Body rather elongated; head distinctly longer than broad ; vertex before the 
efj'es projecting conically at the anterior margin ; cheeks very slightly arched ; 
the occiput w'ith light irregularly arranged transverse stiice near base. Eyes 
large, facetted, oi’al, one*third the length of head. Just behind the anterior 
margin of the head and posterior to the bases of the antennce Is a transverse 
row of long bristles, about 5 or 6 In number, of these the ones on each side of 
the median line are very conspicoous* Behind aline across the hind margin of 
the eyes and the posterior ocelli is another irregvilar transverse row of smaller 
bristles; the lateral one on each end of this row projects across the gena. 
Mouth-cone rather long and attennuated reaching anterior margin of raeso- 
stemum. 

Prothorax shorter than head, broader than long, margins gently aiched. 
Antennal joints: 1st short and stout, broader than long, 2od longer than 
1st and broadly oval, almost globular, with a short conspicuous seta on the 
surface; joints 3, 4,5 of almost same length and shape, all are slightly constrict¬ 
ed at base, broadly ov^al beyond that and broadly’ attached to the next at apex . 
6th elongate oval and the longest of all; 7th of abuost same breadth thiough- 
out, blunt at apex and with a few? setaj. 

Prothorax shorter than head, but broader than long, margins gently arched ; 
at each antero-lateral angle Is a small anteriorly directed spice and at each 
posterior angle a pair of long but weak bristles; there are also a few smaller 
ones along the basal line. Pterothorax broader than head or thorax, longer 
than broad, sides strongly arched at base bnt almost parallel bej'ond wings 
and narrow extending to 8th abdominal segment; along the costa are 22 to 54 
set^, the ones toward the apex being longer; on the upper vein at the basal 
part there are 6 or 7 setfe at equal intervals ; beyond that are 4 situated at long 
in tervals ; t^ lower vein bas 12 setse airangcil at regular intervals; the 7lh in the 
upper vein is situated opposite to the 3rd of lower vein, the 8th opposite to the 
7th of lower, 9th oppo^te to the 11th of loiiver, and the iOth beyond 12th of 
lower, near apex. Front legs stouter than the other l^. 

Abdomen elongate oval, longer than head and thorax together, abruptly 
narrowing at the 8th segment. On the 9th segment is a transverse row of 4 or 
5 very long bristles extending beyond the anal segment in length ; on each side 
of the median line of the 10th segment is situated an equally long bristle; spines 
at apex of abdomen shorter. 

Measuretttmls : Head length, '154 mm. breadth, *12!ram,; Protfcorax, length, 
‘IlOmm., breadth '154mm.; Pterothorax. breadth. •209rara.; Abdomen length, 
*616rom,, Antejna length, *242mm. ; length of joints in » ; 1 20, II 3.5, Ill 45, 
IV 45, V SO, VI 55, VII lb. 
mm. 

MacropUrous Length *880 mm. Somewhat smaller than the female in 

size but in colour and general structure similar; the testes are seen through 
the skin as bright red b^ies. 

Described from a dozen female? and one male collected on sugarcane leaves 
at Samalkot, Godavari Dt. {V. T. Rao Coll.). 

The genus * * was erected by Karney in 1925 (Bull. Dell. Prof. 

Thys, on Tobacco, No. 23) for a form close to * Thrift’ but differing from that 
genus in the slender and eloDgated body, the long head and mouth-cone, and 
the weak prothoraric bristles. 

Scolollirlps asura, n, sp. 

NaCropUroHS Length, *902mm. General coloni a mixture of pale 

yellow and dark brown ; head^, auteonal joints 1 & 2, pterothorax wlib base of 
abdomen, and abdominal segments 6 to 8 dark grey with profuse red pigment, 
prothorax, the other antennal joints, the middle abdominal segments and apex 

12 
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of abdomen yellowish to pale while; theo^'ipositoryellow and the legs pa!e 
whitish; wings with fuscus infumatioD nptp the middle, with a small hyaline 
patch on it just beyond the base, the middle region broadly transparent, theu 
ag^ with fuscous cloud almost to the apex which is however transparent- 

lo most other respects th's neiv form is similar to the well-known 
S. seXittaculaius, Perg, The important features in which this differs from 
known species are: The peculiar colouration of the body and the wings, the 
strong spines of the wing and the weak ones at the anal region and the differ¬ 
ence in the relative measurements of the antennal joints 2 & 6 compared to that 
In the other species, the 6th being more than twice the length of the 2nd. 

Described from two female specimens collected on ' Banana ’ leaves, 
Coimbatore (V. M.Coll.), 

Anapbothrlps flavlclactus, Karny. 

The senior author has collected a brachypterous female of what Is un- 
dou^edly Kamy’s /VaWiCiW/tfj, which is the same as BagnalPs Euthrips 
cUricincius. 

Length 1*188 mm. General colour and form as in the macropterous form ; 
the following striking features may be noted,—Antennal joints pale whitish 
with a tinge of light yellow, apex of 4th light grey, 5th toBth dark grey with 
the base of Sth lighter. Legs uniform whitish yellow. Wings very much 
reduced, shorter than head in length and transparent, with afewvery^lort 
set» at the margin. 

The fringe on the posterior margin of Sth segnaeot and the bristles on apical 
se^nents well developed. 

One female collected on ‘Cumbu* ears in Koilpalti, Tinnevelly District 
{T. V, R. Coll.) 

Oxythrips licittBVMW.* o. sp. 

Ma£rpterous fetttaie .—Length 1T02 mm. General colour uniform golden 
yellow ; month-cone and t’p of abdomen slightly darkish, ocelli with orauge 
pigment; autennal ioints yellow with tlie 4th and 5th lightly shaded with 
brown, the 6th of a deeper brown and the 7th and Sth of a lighter hue. 

Htmd slightly broader than long, vertex aud cheeks arch^ ; eyes roundish, 
ocelli placed close to oae another, the posterior ones being very close to the 
inner margin of eye. Mouth-cone bluntly pointed extending slightly beyond 
middle of prosternum. 

Prothorax distinctly longer and broader than the head and as long as broad, 
sides arched grad ually broadening towards the posterior margin ; postero-lateral 
angle on each side with a pair-of short faint transparent bristles. Pterothorax 
broader than prothorax, mesothorax broader than mefathorax. Fore femora 
thick ; hind tibiae slender and longer than the middle ones. Wings: basal 
portion of upper vein with 5 or 6 short setie, and the distal half with 3 or 4 
placed at long intervals ; these are more conspicuous than the others. The 
lower vein has only 3 or 4 at tong intervals; fringes long aud greyish. There 
is a clear narrow* streak along the lower vein. Costa of upper vein with 20 to 21 
spines. 

A bom en'elongate, gradually broadening from the 1st to the 6th segment and 
then narrowing and ending almost in a point; 9th and 10th segments form a 
cone; 10th segment slightly longer than the Sth. 

Msasurtmeais : Head, length *105 mm., breoOtb T14 mm.; Prothorax, length 
‘152 mm., and same breadth ; Pterothorax breadth *209 mm.; Antenna, length 
• 228mm.; joints in a : I 24, 11 24, ill 23, IV 38, V 27, VI 38, VII 10, 
VIII 10: 

Described from two females on Mango leaves : Coimbatore. (V. M. Coll.) 

This insect wa.s submitted to Dr, IMesner for confirmation of the identification. 

Trypfaactirflirips rutherfonlP, BagnalL 
(A. M. N. H. 8, XV, 1015, p. 319.) 

This insect has been found very common in and around Coimbatore. The 
following notes are added to supplement BagnalPs description of the type. 

The antenna are short and stout; joints 1 to 5 yellow, the 2nd a little deeper. 


* Gold-colored. 
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6th to 8th grey; joint 1 sligfatly longer than broad and cylindrical, 2nd almost 
glotolar, broadest of the joints; 3rd narrow at base, widest at middle and 
again narrowing towards apes and longest of all y #th narrow at base but 
gradually widening towards apes and slightly symmetrical; 5th to ®th 
closely connects together, Sth slightly coo^ricted at base and broadly and 
closely connected with 6th, the connections between the style and the 6th not 
well dehned. 

The chstotaxy of the wings shows a difference between that of Bagoall's type 
Md the specimens collected by the authors in South India, The arrangement 
in the forewiog is this: - Costa 10 or II short and stout ones ; brides these the 
apex of the costa at the tip of the wing has two conspicuous curved spines 
being the longest in the body; upper vein 3 near base of which one is light 
coloured and the other two black, 3 lighter ones at the middle region, 3 black 
ones again, and 1 lighter one towards apex; thus there are loin the upper. 
The lower vein has 0 in all arranged more or less as In the upper vein and of 
similar colour and size; it has only 2 near the base inMead of 3 as in the upper. 
In the type costa has 8 or 9, upper vein 7, and the lower 8. It remains to be 
seen whether these differences are only varietal or speciBc, 

Panctaaetethrlps Indkus, Bagnall. 

(Rec. Ind, Mus. vii, 1912, p. 2S7.) 

This Insect, which has been noted only on Arrowroot and Turmeric till now, 
was recently collected on Hasm&Ha paiem in Coimbatore. (V. M. Colh), 


Kuryaplotbrlps, n. gen. 

3'his new genus is erected to Include an interesting haplothriplne form near 
Bagnatrs Priemerm and IrybomMla. 

The insect is quite different fom either Priesueiria or Ttybrnniell in having 
the head very short and distinctly broader than long, and in this respect it very 
closely approaches the genera BrachytkHp$ and Austrothrips, The 
forewings have no duplicate hairs as in Trybomiella bat have the general 



Fig. 1. EuryaploUirips trasuii^ n. gen. & sp,—.^4. Outline of 
insect. B, fore*wing. 

structure of a haplothripioe wing. On the whole the most striking feature is 
the thick, short, broadheaded form; at the suggestion of Dr. Priesner. the 
type is named E. crassns. 
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Eorysplothrlps crassus n, sp. 

MacroffUrms female.— 1'30 to 1'60 mm. General colour uniform light 
to dark brown ; the front tibiae and all the tarsi pale yellowish to yellowish 
white ; antennal joints 1 and base of 2 concolourons with head, 3 to 6 pale 
greyish, 7 and 8 of a deeper grey* Portions of pterothorax and apex of tnfje of 
a lighter tinge* In some specimens the thorax is found sulBfused with reddish 
pigment. Wings transparent, fringes brownish j the extreme base of f ore-wing 
tinged with grey brown. 

The general form of the body short and stout built. Head dij-tinclly broader 
than long, shorter than prothorax ; the front margin slightly arched, the cheeks 
almost parallel behind the eyes, no conspicootis bristles on the head or cheeks, 
only a few very small setre on the occiput and near the eyes; the occiput with 
faint transverse striae near the base. Mouth-cone as long as head, bluntly 
pointed and reaching a little beyond middle of prostemum. Eyes large, 
ocelli also large, the posterior ones being bigger than the front one ; the eyes 
and ocelli are far in front almost near the front margin. Antennae consider¬ 
ably longer than head; 1st joint short and cup-shai^, slightly longer than 
broad, 2nd more or less funnel shaped being constricted at base and widening 
towards apex ; at the apes on each side of the junction with the 3rt1 joint is 
slightly crenulated ; 3rd to Sth more or less of the same length and shape, 
narrow at base and broadening towards the next joint; the apical region of 
joints 3, 4 and 5 of a transparent colour probably sensory* (?) 6th almost of the 
same breadth throttghont: 3rd to Sth well supplied with sense-cones. Piothorax 
posterior margin much broader than the anterior margin, longer than the 
head ; there is a oonspiciious transparent bristle at each margin just behind 
the antero-lateral angle ; there is in addition a bristle at the middle of each 
niargin ; the postero-Tateral angles rounded and with a pair of clubbed bristles 
of which only one is conspicuous. Pterothorax stout and broad. Front legs 
stout with the femora more or less Incrassated and tbe tarsus with a small 
conical tooth. Wings fairly long and extend to the 9th abdominal segment ; 
haplothripine in structure, constricted at the middle and widening at apex ; 
fore-wings have no duplicate hairs, and the basal bristles are medium sized 
and clubbed. 

Abdomen longer than head and thorax together, broader than pterotborax at 
base, two pairs of wing retaining bristles on each segment clear, the second 
pair being stouter and longer, 

MensuremetUs: Head, length 1*3?0 mm., breadth *176 mm., FYothorax, length 
’176 mm., breath *390 mm.; Pterothorax, breadth *396 mni; Tube, length 
*110 mm.. Antenna, length *330 ram , joints In «—140, II50, III 55, IV 60, 
V 55, VI45, VII43, VIII30. 

Tbe male is similar to the female in genera! form and structure; the bristles 
at the posterior lateral margins of the 9th abdominal segment are more 
conspicuous. 

Described from about a dozen specimens collected on Atftaratilkus flower 
headsin Coimbatore (T. V. R. Coll.) 

Examination of more material of these haplothripine forms in ludia and a 
detailed study of the peculiarities of these genera would help us iu judging 
correctly the teal affinities of the ^nern like ‘ Haplolhrips, Zygothrips *, 
Ikiesneria, Trj’bomiella and other allied forms. 

Haplotlirlps /TrytMunlella) ramakrlslHral, Ky. 

(Mem. Dep. Agr. Ind. EnU Set. ix, vi, p, 218). 

According to Bagual! this species falls under the sub-genus * Trybomiella ' 
being characterize by the absence of duplicate cilia at the apex of the 
fore-wing. 

Hiplotlirlps (Tryboiiiiella) tlrmitatraot, n. sp. 

Macropteroiis ttuxle. —Length 1*760 mm. General coiour uniform brown ; this 
is deeper on the head, thorax, legs and the last three abdominal segments ; 
abdominal segments 2 to 8 of a pale greyish brown colour. Antennal joints 
1 and 2 same colour as head, 3 to 5 light yellownsh brown, 6 to 8 dark greyish 
brown. Tarsi of all legs lighter. Wings clear, fringes greyish. Ocelli with 
slight reddish pigment; tip of mouthcone dark. 

Head elongate, longer than prothorax and broadest behind eyes ; cheeks 
almost para^l though imperceptibly narrowing towards base wheie the 
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breadth is sliffbtly less. Eyes longer than broad, situated rather forwards 
almost near the front margin i ocelli close to inner margin of each eye. There 
is a distinct postocular bristle projecting across the cheek, bluot at tip. 
Mouth’Conc broadly rounded and extending to middle of pro^rnum. Antenna: 
1st j<^nt short and cup-shapedi 2nd narrow at base and broadly oval towards • 
middle ; the ape.v at the connectloQ with the 3rd joint is more or less crenated 
on each side of the jnnction ; there is a single conspicuous sense-cone at the 
inner apical angle : 3rd joint distinctly constricted at base and gradually widen¬ 
ing towards apex just before which it is broadest; 4lh almost as long as 3rd and 
of same shape-joints 3 to 6 almost of same length and shape j 7th j^nt has the 
sides almost parallel and is broadly connected with the 8th; Sih joint fe a long 
cotje. Prothorax rhomboidal and short, the posterior margin much broader 
than the anterior; the antero-lateral angles have each a knobbed teistle almost 
as lo:;g as the head. The posterior anj^ rounded and each with a knobbed 
bristle. Pterothorax longer than prothorax but not much broader; sides almost 
parallel. Front legs rutntr stouter than the hinder four. Wings narrow and 
much broadened at apex, no duplicate hairs at apex of forewing. Three 
knobbed bristles at base of fore-wing of almost equal length. Abdomen 
elongate, sides almost parallel up to Sth segment, thence narrowing towards 
tube. The segments have the usual bristles at the postero-lateral angles; those 
of the Sth as loug as the tube, the seta" at apex of latter slightly longer than the 
tube and pointed, 

Measureimnfs qI hoJoiypt: Head length *220 ram,, brtadth *176 mm.; 
Prothorax length *132 mm., breadth *275 mm,; Pterothorax breadth *286 mm.; 
lube length *132 mm.; Antennal joints in »: I 30, il SO, 111 60, IV 60, V 55, 
VI, 57, VII 50, VlII 35 

Described from one unique specimen collected by V. Timmal Rso on 
Cotocttsia in the Northern Circars; the species is nam^ after the collector. 

The specie is quite differrat from Af. raifiakrishnai in many respects. 

Euoplotfarlps malabarlca, n. sp. 

Macrcpterous /rwia/r.—Length 1*65 mm. General colour light greyish brown, 
base of mouth-cone, apex of fore-femora, the fore-tibice, the bases and apices of 
the four hind-tibim and all tarsi pale yellowish; the fore-tibia has the side; 
narrowly margined with dark grey. Antennal joints with the exception of the 
extreme base of the 3rd and 4th joints brown ; the latter pale w^hitish. THhe 
connecting membranes between abdominal segments of a paler colour. Ocelli 
with reddish pigment. Wings with very light grey infumation : the extreme 
base with gre>'i^ tinge; the hind-wing with a central narrow light greyish 
Streak, Tube of a darker tinge than abdomen or thorax. 

Head as broad as long, longer than prothorax. Vertex arched ; cheeks 
behind eyes almost parallel imperceptibly broadening towards base where it is 
broadest, the cheeks are also slightly serrated with a few very snsall setfe. 
Eyes oval, wide apart from each other and placed far foiwards on the vertex ; 
the post-ocular brisUe ia conspicuous and almost as long as the eye and 
knobbed at tip. The sitrfaee of the occiput with irregular Iran averse strias. 
Mouth-coue rattier short, bluntly pointed and not reaching the middle of the 
posternum. Antenna more than one-and-a-half times as long f,a the head. 

Prothorax shorter than head ; a short knobbed bristle at each antero-lateral 
angle. Pterotnorax broader than abdomen, narrowing towards base of the 
latter. Wings not perceptibly constricted at middle and broader at base than 
at apex. Fore-wings with 5 or G duplicate cilia at apex and the 3 basal brktles 
knobbed and as long as the prothoracic bristles. Four legs diitinetly stouter; 
femora incrassate with a conspicuous tooth at middle of inner surface and 
another small but distinct dentfcie a little beyond it; fore tibia at middle of 
inner margin with a distinct projection bearing a bristle and a few smaller 
bristles along the Inner margin on each side of the projection ; the fore-tarsus 
with a long tooth at inner margin near base. Abdomen longer than head and 
thorax ; tube shorter than head and its apical set^e pointed and longer than the 
tube. The bristles at the postero-Iateral ang!^ of the segments more or less 
bluntly pointed : the wing retaining bristles conspicuous and sigmoid. 

Measurements of holotype female : H^id length or breadth *176 mm.; pro- 
tborax, length *132 ram., bteadlh *242 rcrc ; pterothorax, breadth *330 mm.; 
tube length *099 mm,: Antenna, length *306 mm,; length of joints in j#: I 35, 

II 45, III 55, IV 55, V 4S, VI 43, VII38. VllI 28. 
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Male of a lighter colour aud of a weaker build ; length 1*320 nim. ; iu other 
respects similar to female though the armature of the fore^lc^ is slightly 
weaker^ 

Described from half a doreu females aud two males collected by the senior 
author on spikes of *Pep|^r’ {Piper nigrum) iu Taliparamba, N. Malabar, 
Was found in company ^rith Haploihrips pictipes. Bag. Bxcept for the dis* 
tiuct armature of the fore-lees which places this insect in the genus 
* Buoplotlirips it resembles H, pictipes iu many respects. It is quite 
di£Eerent from Hood*s type of the genus E. bagmlli recorded from Australia 
in 1016. 


Gynail(olhrg»s kamuni, Monlton. 

, {Bombay N, H, Soc. Jour, xsxiii, 1929.) 

Httbital : On leaf galls of Ficut riin&a in Maddttr, Mysore (1924). 

This species was recently described by Moulton from material submitted by 
Dr. I^nan of the Mysore Agricultural Depariment as collected on Eugenia hi 
Bangalore. The senior author had collected a solita^' sp^imen of thte insect 
in 1^4 and, for want of further n3aterial« kept it with his unworked lot; on 
comparison with the description of kannani recently, it was found to agree with 
the latter. The species appears to be very close to G* mottUoni desciibed by 
the senior author in his Memoir. 

The genus Gynaikoifirips is one of the comnioiiest of the gnJl thrips in the 
tropics and many species have been described. Those so far known from India 
may be separated with the help of the following rough key:— 

I, Forstarsus Unarmed 

A. Hind and mid titto wholly yellow : 

*, Wings with infnmation ; 7 to 10 dupli¬ 
cate haiis to fore-wing 
a. Wings clear; 14 to IS duplicate hairs... 

B. Hind and mid Gbi» partly dark brown and 

partly 3rellowiEh: 

i Post-ocular spine long and well deve¬ 
loped 

a. Post-ocular spine small— 

a. Front tibia bright yellow, mid 
and hind tibim dark brown 
except at extreme apex 
P, Front tibia y^owish brown at 
base, mid and hind tibiae light 
brown at basal two-thirds and 
the rest yellowish 

II. FORETARSDS SVITH A TOOTH 

A, Head and tube comparatively longer, colour 

deep brown 

B. Head and the tube shorter, colour pale 

greyish brown ... 


G. paliipes, Ky, 

G, inierlccatus, Ky, 


G, chatfico', Zim 


C. moultoni. Ram. 


G» kamwni, Moul, 


G, uzeli, Zim, 

G, malaPatica, Ram. 


Expianation or Plates. 
Plate I. 


1 . 

2 , 

3. 

4. 

5. 

6 . 


Erythrothrips tmatiem, n. sp. 

zio. do, 

jEolothrips pandyatii do. 

Do. do. 

Mymarothrips garttda do. 

Do. do. 


•Head and antennai. 
Right fore* wing. 

Head to show antennm. 
Fore-wing. 

Head with antennas. 
Fore-wing. 


Plate II. 

1. Hetioihrips kadaliphila, n. sp.—Anterior region of body, 

2. Do, do. Right fore-wing, 

3. Dondrothrips dwivarna, do. Head to show sttm. 

4. Do, do. Right fore-wing, 

5. Scohthrips asura, n. sp. (a) Head and Prothorax. (^) Antenna 

(c) Fore-wing. 

6. Tryphoctothrips rutherfordi, B.—Fore part of body, 

7. Etioploihrips maiabarica, o. sp.—Fore part of body. 



THE NATURAL Hr STORY OF CALOTES VERSICOLOR 
(BOULENGER), THE COMMON BLOOD-SUCKER. 

BY 

J, J. Asana, 

M. R. Science Instiinte. Giijamt College. Ahmedahad. 

The writer is primarily itilerested in the study of the formation 
and development to maturity of the reproductive or gferm cells in 
animals and in the study of the prd:>Iem as to whether these g^erm 
ceils segregate or separate themselves off ver}- early from other 
somatic or body cells in the embryonic history of animals. As 
Weismann thought, this is a problem which has a significant 
bearing on the Theory of Heredity. 

With that object in view, during the last five years, his efforts 
have been mainly directed to studying the breeding habits, the egg- 
laying period, arid in ol>taining accurately timed and closely graded 
embryonic series in the developmental stages of this lizard, which is 
fairly common in the environs of Ahmedabad. The following 
tJiservations may perhaps interest the readers of our Journal and we 
hope that these will be supplemented in the course of time by the 
students of Natural History in this or other part of the country, 

Kelaart (1832), Gunther (1864), Murray (1884), and Boulenger 
refer to this common Indian Listaid in their works, which are mainly 
concerned with the identification and classification of animals* They 
give none or few details regarding the habits of this lizard. So far as 
the writer, is aware, a more or less detailed account of the breeding 
habits, the egg-laying period, the period of the incubation of the 
eggs and the attainment of sexual maturity by the developing 
young and the seasonal variations in the testes and ovaries has not 
yet been f:Hjbnshed in this country. 

For determining the generic and specific characters, colouration, 
etc., the interested student may refer to the works of the writers, 
alxivc mentioned. However, wc may mention in passing that these 
lizards are quite harmless creatures, not difficult to capture. As 
r^ards size, though Boulenger records the average adult size 
around four and a half inches from snout to vent, some of our 
adult males measure upwards of six inches from snout to vent. 
Again in the first year of their life history as the young 
attain sexual maturity, particularly after about four to five months^ 
growth, the disparity in Ixidy size between the sexes comes into 
existence and is most mark«! in their first breeding season, the 
female being decidedly smaller and slenderer in build than the male. 

Though colouration is variai>le there are definite tracts or 
patterns which always appear at the same place in the process of 
<'olour change- Again, contrary to what Gunther says regarding 



JOURNAL, BOMBAY NATURAL HIST. SOCIETY, Vot. XXXIY 


the <lifferc«Kx; In colouration of the thtt>at and the snout of sexually 
mature and immature specimens In his work, we have observed 
that the characteristic colouration of the immature specimens both 
male and female, the dark brown narrow transverse bands across 
the orbital region, particularly those dark brown streaks on the 
lower jaw, which radiate from the ventrum of the snout to the 
thi'oat arc well preserved and persist even after sexual maturity is 
attained, 

Cutoies versicolor is foutid in cultivated and uncultivated fields, on 
trees, shrubs, on Euphorbia hedges and in the gardens, occurring 
normally throughout the year. However, these lizards are not so 
commonly’ met with from about the middle of November till tbe end 
of February. It is likely that in regions which are more sandy and 
dry as Ahmedabad, and which are niorc cold in the dry season in 
India, these lizards, if they do not actually hibernate, undergo a 
periodic inactivit}', a cold weather torpor, moving little in search of 
food. The following observations made by Mr. McCann of the 
Hombay Natural Historj' Society in a neighbouring tract, Raj- 
putniia, may perhaps lend support to tliis view : ^Calotes versicolor 
is very common in Rajputana during the hot and rainy weather, 
but it is oonspicuousK* absent in the winter. 1 have found these 
lizards during the winter months sheltering in disused chimne}'S, 
behind cloth curtains, and even in dirty clothes baskets. When 
di.sturbed th^' are comparatively slow in their movements and will 
soon return to their place of shelter in spite of being disturbed 
several times. On one occasion I found two in a ne.st I'ompo.sed 
of tow which may have l>ecn made by squirrels, foi' I do not believe 
that these- lizards are capable of constructing a nest of their own. 
In late February Ca]ot€\s is once more about.* 


Food 

Many observations have not been made by us on its food habits 
amidst natural conditions, but an examination of the contents of the 
stomach of the dissected specimens frequently revealed hard or 
undigested parts of beetles, large and small ants, insect larvae and 
wings of butterflies. While in confinement, under laboratory con¬ 
ditions, grown up specimens could be kept going for considerable 
time on such food as bits of fresh frog-liver and fat-bodies w'ith an 
occasional grasshopper or butterfly. The former kind of food was 
often forced into their mouths. But the greatest difficulty was 
encountered in the direction of finding suitable food for rearing 
the young which hatched from the t^igs. These were kept in as 
natural a condition as possible in the open, in a wire-netting box 
sunk into the earth so that natural earth may form from Its 
b ottom. Feeding them on w^hite ants ai>d small quantities of fresh 
frog-liver and fat-bodies they were kept going for about a month; 
only three or four specimens survived a period of a month and a 
half. Once they grow to be about four or five months old they 
would stand confinement better, and be easier to keep on such 
kind of food as mentioned above. Some specimens captured from 
the wild, whicli w*e know to be three to four months old, and which 
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were reared in the laboratory on this food subsequent to their 
capture, lived for a considerable time—^for about six to seven months 
after the date of their capture. They did not die; they were in a 
healthy condition throughout and were ultimately set free. 


The Breeding Season 

From the observations recorded below we may reasonably infer 
that the reproductive activities and the egg-laying period of 
Cahftes versicolor fall within a definite, well-marked part of the 
year. It does not start earlier than about the first or second week 
of May, and it ends about the first or second week of September. 
Observations on the periodic variations in the growth, size and 
appearance of the organs of reproduction, both testes and ovaries, 
and the microscopical examination of these organs, enabling one to 
detenniiie at which stage ripe and mature germ cells appear in 
them are perhaps the b^t criteria to determine the onset and the 
end of the breeding season. 


Seasonal V'ariation in the Gonads 

During the middle of the breeding season, from June to August, 
the testes are deep pink in colour and the shape of a regularly 
formed seed of ground-nut, al>out 17 mm, long and f) mm. wide. 
From about the third or fourth week of September they begin to 
decrease in size. The decrease is invariable and constant. By the 
last of tVtolK'r the testes are reduced to half the maximum size, 
about 8 mm. long and 4 mm. in cross section. In December and 
January they look remarkably small as compared with their size 
at the height of the breeding season. By the last of January they 
measure not nxirc than 2‘.'> mm. long and about 0*5 in thickness. 
This decline is most remarkable and striking. But they start 
increasing in size in February. During the whole of February and 
first two weeks of March the increase is slow. In April there is 
considerable activity and they seem to progress rapidly. But the 
most remarkable increase taltes place between the third week of 
April and the first half of May, They reach their maximum size 
by the last of June. The microscopical examination of the sections 
of the testes reveals the fact that this externally visible remarkable 
increase in the growth and the activity of the gonad, particularly 
during the third and fourth week of April and the first two weeks 
of May, is consequent upon an internal activity. We find that 
from this stage onwards an enormous number of ripe, matured 
spermatozoa are lieing produced internally in the tubules of the 
testes, heralding the onset of the breeding season. 

The ovaries showed the same seasonal variation in size and form, 
with this difference that they are so much reduced in December and 
Jamiarv that they could scarcely be identified as being present at 
all. Again the ovaty, as it begins to grow on the approach of the 
breeding season, seems to grow more steadily and to increase 
without that sudden spurt so characteristic of the testes. In March 



lOM JOURNAL, BOMBAY NATURAL HIST SOCiETY, VoL XXXH' 


the in the gfrowing^ ovaries look like smalt white pearls. 

Yolk deposition in the eggrs begins in April. At this time they look 
yellow in colour. By the last week of May a fully-matured egg 
measures in the ovaty- from 10 to 12 mm, in length and from 
5 to 7 mm. in thickness, and some eggs have the characteristic 
oblong shape even in the ovary. 

77ic Egg4ayhig Period In our locality, the majority of females 
lay eggs during June, July and ^August, though the farthest limits 
for the egg-laying period one would like to put on the strength of all 
the observations one has made would be from about the third 
week of May to the second week of September. That these are 
probably the farthest limits is borne out by the fact above stated, 
that the organs of reproduction, both male and female, arc not 
ready for functioning earlier than May and their activity declines 
in the third or fourth week of September. 

However, the earliest specimen of a gravid female securerl from 
the field was on June 25; though, this docs not preclude the 
possibility of obtaining from the field suc'h gravid females earlier in 
the breeding season if they are intensively searched fi>r. fii this 
female, when her abdomen was opened on the day she was secured, 
there wore six, fully developed, large, shelled-eggs in a row, antero- 
postcriorly, in each oviduct on either side of the body. These she 
would have laid in ordinary course w'ithin a week at the outset. 

Moreover, the above-stated observation, that the most of the 
egg-laying is done in June, July and .Vugust of the breeding season 
is also supported by our experience of collecting naturally laid 
clutehcs of eggs in the field. In the course of three or four 
brec'ding seasons the majority of the egg-nests were collected within 
a periotl lying between the stH'ond week of July and the last week 
of .\iigust. 

Tlte litcnbaliou Period for ilte eggs :—From the observations 
and experiments dctailetl below one may reasonably infer, that in 
nature the young of Catotes hatch out of the eggs on the comple¬ 
tion of a |K‘rio<I of inc'ubation lasting' over six or six weeks 
and a half after the eggs have bteii dc|wsited in earth by the 
mother. 

■ In nature the eggs are laid in moist Ctirth in a hole six to seven 
inches deep and may contain from eleven to twenty-three eggs. 
Kclaarf observcti five as the minimum. While eight is the 
maximum according to Kelaart; Gunther records sixteen. Another 
observation also of these authors we are unable to corroborate, 
rhesc authors record that the eggs of this lizard have been found 
also from the hollows in trees. In over four years of collecting 
wc have not once obtained eggs from such places. The eggs are 
not glued together and lie separately in the nest. 

That in the course rif a breeding season one female would lay 
more than one batch of eggs is probable. It is also probable that 
normally more than twelve eggs do not go to form a clutch laid 
at one time, though in two or three gravid lizards we operated 
upon in the breeding season, there were in each oviduct on 
either side of the b^y ten to eleven eggs in a row antero- 
posteriorly. Alt of these were large, futly-de\^elop€d eggs ready to 
be laid, looking about the .same as freshly laid eggs. 
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The shell of a newly laid e^g is pure white, soft and leathery. 
The egg is ovoid in shape about 10 to 11 mm, long and from 
4 to 5 mm. broad. The size increases as the embr)^© grows inside, 
the most rapid increase in the size of the egg taking place from 
the fourth to the eighteeJith day of incubation. 'Then it does not 
increase appreciably. But about three days before hatching, it 
shows a slight additional increase in length and breadth. 

Gravid females were watched and in several cases the eggs were 
ccllooted soon after they were deposited. In other cases, where the 
females were not actually seen, though the collected clutches of 
eggs looked similar to those freshly laid, we had little difficulty in 
finding out before how long the eggs had been deposited. One 
or two eggs from such a clutch would be opened and the state 
of the embryo Inside compared with that inside a freshly laid egg 
previously known. In the course of three or four breeding seasons 
a fairly large number of such clutches of eggs collected from the 
field were brought to the- laboratory, always covered in moist earth, 
never exposed, and incubated in a manner w-e shall presently 
describe. 

Another expedient was also adopted. Gravid females were 
caught alive and brought to the laboratory. They were not 
chloroformed; their abdomens were cut open. Having exposed the 
oviducts, ripe, shelled eggs were quickly detached from the walls of 
the oviduct and as quickly embedded in moist, sandy earth kept 
ready in small boxes. 

These eggs as well as the eggs naturally laid and collected from 
outside, all carefully timed and labelled, were left embedded in 
ordinary soil. Moist rather sandy earth was used, three to six inches 
deep in ordinary \voo<!en boxes. These boxes were left on the 
window sills of the laboratory room ex|Josed throughout to diffused 
sun light entering the room through large, glass^pane w'indows. 
Every twenri'-four hours, in the early stages, enough water was 
sprinkled on the earth containing the eggs to keep it moist. .At 
regular intervals, 12, 24, 48, 72 hours, one or two eggs were opened 
and the required stages of the embryos fixed. On all cases, without 
a single exception, embryos were perfectly fresh and active with 
pulsating heart and deep red, healthy blood. In the course of 
three or four breeding seasons not once have we seen an egg giving 
an embryo an)rway decompsed or disorganized, unhealthy or 
siirunkcn. Nor have wc seen any difference in the development and 
subsequent behaviour betw-een the eggs naturally laid and collected 
from the wild and those derived from the oviducts of the females 
operated upon in the laboratory. Many scries of eggs were left 
undisturbed to hatch out; aixl in all cases at the expected time on 
the completion of the incubation period there emerged plump, 
healthy-looking young from all those eggs Incubated in the 
laboratory in the manner described above. The majority of the 
eggs that have been thus treated in our laboratory hatched after a 
l^riod not less than 42 nor more than 45 days. 

A day or two before hatching, at one end of the egg there ai^iears 
a small dark patch on the now dirty-white shell, 3 mm. in diameter. 
At the time of hatching this spot tears in the middle with three or 
four radiating sUts w'hich, however, do pot extend much beyond 



1046 JOURNAL, BOMBAY NATURAL HIST SOCIETY, Vol, XXXIV 


this slightly darkened area. First emerges the snout then the 
head. In about half an hour from the appearance of the tear, the 
young is free from the shell. 

The penod of attaining Sexttal Maturity after hatctung :—By 
prolonged observ^ations and carefully controlled experiments we have 
determined tliat amidst natural conditions the young of Calotes 
become sexually mature nine to twelve months after they emerge 
from the eggs. In other words, the young that are hatched at the 
close of a particular breeding season become parents and lay eggs 
in the succeeding breeding season. 

Taking the smallness of size as a reliable criterion of sexual 
immaturity \vc began collecting from llie field at the close of a 
breeding season the smallest-sized individuals every fortnight or at 
shorter intervals. Of course, it was assumed that the smallest- 
sized individuals were the products of the eggs hatched in that 
breeding season. Thus a series of all .small-sized individuals from 
October to May was obtained. Tlie organs of reproduction of these 
sinalhsized individuals were examined as these were collected from 
time to time, and these organs were compared with those of large, 
undoubtedly matured individuals more than one year old. From 
October to about the end of Februaiy- little or no difference was 
noted in the size, growtli and activit)' of the gonads of both kinds 
of individuals large, undoubted adults, and the small-sized 
indhdduals regarded as sexually immature. But on the approach 
of the breeding season, March, .\pri! and May, there was the same 
characteristic sudden growth and activity in the gonads of the 
sniallest-sizcd individuals as in those of the larger ones. Tliough 
the external body size of the two gnnips of individuals differed, there 
was little difference in the growing dimensions of their ovaries and 
testes. 

In order tti test the validity of this hypothesis and confirm the 
observations already made, the follow'!ng expedient w^as adopted. 

large nuinlwr of freshly laid eggs, including one or two scries 
derived from the oviducts of the operated, gravid females, was 
incubated in the laboratory as before. Fifty to sixty young Calotes 
thus hatched in the laboratory w'ere set free in the college compound 
and in a neighbouring field. This plan was devised with a view 
to finding out whether the specimens thus set free, would grow 
amidst natural tx>nclitions, attain sexual maturity and could bt> 
recovered as sexually matured individuals in the succeeding 

breeding season. In order to mark these young ones, so that the 
same specimens may subsequently be recognized when captured 
from the field on the approach of and during the succeeding 

breeding season we amputated their toes. Some young had the 
innermost toes of both their anterior limbs cut off with proper 
antiseptic precautions. Other specimens w^cre deprived of their 
outermost toes of eacit of the hind-limbs. In other individuals 

other toes were out off. In this w-ay the young specimens, whidi 

had hatched in our laboratory a few' hours before, were variously 
marked; their records were kept in a note hook and they w'cre set 
free during August and September last year. 

The experiment has been successful Thougli an intensive search 
has not been made to recover all or most of these marked specimens 
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deceased laid tukeu by the mouth his ewu medicine ufter having 
been bitten 

The snuke was brought alive to lue and it was a fidl-growu 
common krait—Bttn^aru« cxcriifcuti —poisonous—3 ft. 5J ins. long. 
The punctures on tlie man were tw'o and were on the dors^vl aspect 
of the left middle finger on either side of the first inter-pluilaiigial 
joint about inches distant. As the mouth of the krait was not 
wide enough for the distance between the fangs on the two sides 
to be over an inch, it is presmned that tlie man pat the bent joint 
of his left middle finger in the snake’s mouth to keep it open and 
used his riglit hand to pull out or break the snake’s teeth with 
tweescei'B. 

ilesult: —^Death. 

K. G. GHAUPUUEY 

Bomuav. l,/r.-CoL.. 

April 27, 1932. Civit SuryevH, Ahmalnagttr, 

Deccan, Bombay Presidency, 


XXX.—A FISH FEKT OF FIELDS ALONG THE 

COROMANDEL COAST [OPHICHTHyH BO/£0, Hb.J', 

(fkif/i a plate). 

Many are aw'are of the injury occasionally caused to iiaddy fields 
by crabs in different tracts, especially in some of the delta areas 
ot tlie Coromandel coast but it might be a surprise, to at least 
some, to be told that there is a fisli which has been noted as 
injurious in some of lliese tracts. This creature (w'liich is knowu 
as Anaikuthupambu in Tamil, and the damage it causes liamasuli 
in Telugu) is an elongated flattish creature vvHitli the general apfiear- 
ance of a snake and believed to be ti water snake. The animal is 
really a fish and belongs to the gi'oup of fishes called ‘Eels’. This 
creature generally inhabits tbe estuaries and tidal streams along the 
cotxst and is often found to travel inland in the chaimels and streams 
during el)b tide. Though up to the present it lias been noted as 
a |)est only in tlie coast of !^uth Arcot and in the Oodaveri delta, 
the creature has a a ide distrihutioii and is one of the commonest 
species of eels found along our coasts and estuaries. 

The nature of the damage done hy this creature does not, as 
in the case of most oUier pests, consist in tuiv direct injury by 
the creature feeding on the iilants or catising them any mechanical 
injury, hut it is an indiiect liarm caused hy numbers of these eels 
burrowing into and making wide passages across tlie bunds, thus 
connecting the paddy fields containing fi'esli water on one side and 
the adjacent salt water cliannels or tidal streams on the otlter 
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This cjinses the salt water from these latter to enter the paddy 
fields and affect tlie growth of the plants; due to the ill effects of 
salt water, the plants wither juad often die. The damage is thus 
described by a cultivator near Chidambtaam:—‘The snake bores 
through the flat bund of the Uppfinar channel which is eleven feet 
wide—gradually the bund weakens in several places causing sudden 
breaches allowing the salt water into the paddy flelds and polluting 
the iresh water on account of which the plants wither; lands to the 
extent of 50t) acres are thus affected by tlie overflow of salt water 
througli holes and passages made by the snakes called Anail'uthv- 
jHimbn.* Though it was only recently that this creature was reported 
as a pest in paddy fields, it w’as known to the writer as a pest 
in a different role tus early os 1918. In March, 1918, a report 
was received from the Commissioner of Salt and Abkari, Board of 
He venue, Madras, to the effect that some of the salt pans and 
condensers in Onnjam and (lodaveri were being damaged by crabs 
Olid a burrowing creature, causing injury known as RamasuU in 
Telngu. The writer had the privilege of visiting these tracts to 
investigate the reported dtmiage in April, 1918, and it was tlien 
that this riamaauli was found to be an eel and evidently the 
some as tlie Annikuthvpambu. The injury caused to the stilt pans 
w'fis due to the burrow's of the eels through the bimds of the pans, 
in which salt water is collected and allowed to evaporate, Tlie 
burrows thus made by eels and craJ>s allowed the water to run 
out through them, leaving tlie pans dry before the salt had crys- 
talised. Tlius this eel has been noted as a pest of stilt pans and 
p.addy fields. Though the agent is the same in both cases the 
damage done is different in the two cases. In the one it is pre¬ 
vention of salt formation wiiile in tlie other it is saline injury! 

This eel has recently been definitely ntmied with the help of 
the Director of Fisheries, Madnis, as Ophichthifs (Pisoedonophis) 
horo and is recoided as a common species of eel with a very wide 
distribution along the Indian coasts. Very little is, however, 
known of the habits of the creature except tliat it burrows in mud 
and underground wet areas. The very name Anaihuthvpambv in 
Tamil means ‘embankment cutting snake’. In the salt pans of 
f'oeanada this creature is know'll as Rama and the hole made is 
known as RamasulL The fisli is very rarely seen, though com¬ 
mon, and is said to come up with the tide and descend into the 
soft mud when the tide goes down, making a long winding hole in 
its trail. Tlie soil along the coast in such tracts is very fine and soft 
forming a favourable haunt of this mud fish It has not been 
definitely investigated why it biurows into the bvmds. It is pro¬ 
bable that it may he for esfg-laving but this remains to be confirmed. 
One cultivator suggests that the crentui'e enters the paddy fields 
to catch insects. 

Tlie remedial measures against this creature whether in salt 
pans or paddy fields ai'e similar tju.. the prevention of the 
creature hunowing into the dividing bunds The I'adical measure 
will be to strengthen these bunds and in the case of irrigation 
channels and salt water creeks the Public Works Department has 
to see that the dividing Ixnmdaries ai*e strengthened to prevent the 
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pest rmiking pss&uges into cnltiviited fields. The other alterna¬ 
tives consist in the trapping and desti’uction of the creature in 
diflfeient ways. The writer has idready made suggestions on simi¬ 
lar lines in 1918 to the Board of Bevenue in Ms report on the 
investigiitions made on their hehalf Now that the creature has 
l>egun to affect paddy fields also it is necessary to adopt tliese and 
other measures to control the raviiges of this pest. The Director 
of Fisheries suggests that the creature may l>e tnipj^ed in numbers 
hy hinyhig below wjiter level near the bunds large ]Jots filled witb 
rotten meat or fish and that the eels whicli will be trapj)ed in 
these pots truly be collected next morning imd killed as in the case 
of common fresli water eels. Such and other trials in the way of 
preventing this injury by eels liave to l>e tried before any definite 
suggestions are made. At the same time the habits of the creature 
have also to l>e studied in various as]>ecte—when it breeds, at wliat 
seast)ns it is found in numltei’s and in what joints it is a pest, 
etc. The main idea of tliLs paper is to bring to the notice of all 
agriculturists and economic Zoologists the existence of such a novel 
pest so that any one of us who may have chances to come across 
this fish in future may be able to add to our knowledge regjirding 
the same. 

The following notes on this creature are taken from Day s 
Fauna volume on Indian Fishes: — 

The fish is found in the seas and estuaries of India and Malaya, 
ascending large rivers tc> far above tidal retich It glows to^ a 
length of two feet and in colour it is peenish olive above \ritli 
lUimerous minute hlackisli sj^ts, becoming greenish white below'. 
Respiration in this fish is curious: it can not only respire as usual 
luider w'ater but can also breatlie the air taken tlirougli tlie mouth 
Tlie natives in parts of IMngal imagine that this fish proceeds from 
tlie eftv of a pon>oise! Sir Willuim Elliot says that in some parts 
(if Madras these eels caught from salt water creeks are eaten ns a 
remedy for weakness or pains in the loins. 


M.-vdeas. 
June, 1932. 


T V RAMAKRTRHNA AYYAR, 

ph.D., P.Z.S., 
Madraff AgricuHural Dejiartmcnf. 


XXXI.—THE FOOD SUPPLY OF TROUT 
IN THE NILGIRTS. 

One of the chief problems ni connection with trout culture in 
the Nilgiris is the question of ffx>d supidy. The greater part of 
this is provided by crebs, l>ut it is desirable to increase as far os 
possible the supply of surface food in (jrder to get tlie fish to rise 
freely. To effect this numbers of flowering trees and shrubs have 
been planted out along the river banks, watercress beds were 
formed, and a strip of grass about 20 yards broad along eacli hank 
conserved from all burning; it is in connection with this last ques¬ 
tion that I am addressing you. Will it impi-ove insect life in the 
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P E E E A 0 E . 


Within a. j'^ear after Mr. T. B. Fletcher joined liis appointment aa 
Entomologist, Madras, he prepared a “Note on insects attacking 
the paddy plant in South India ” and this was issued as Bulletin 
No. 67 by the Department of Agriculture, Madras, in 1913. As 
one of the earliest entomological publications of the department the 
note was very useful and served its purpose very well during the 
early years. But there is hardly any doubt that during these eighteen 
years since its issue our knowledge of paddy insects in this province 
has increased considerably and has consequently made Mr. Fletcher’s 
note very much out of date on the subject. This new bulletin is an 
attempt to present a short account of the insects so far known to affect 
paddy in South. India and bring our knowledge of these forms up to 
date as far as possible. 

Though the treatment of each insect in this pap.ir is more or less 
as in Fletclier’s note, the arrangement followed is quite different. 
Besides, much more matter has been added not only in the shape of 
additional information on previously known insects, but also by way 
of fresh records of pests and other items of information regarding the 
bionomics of paddy insects. While no claims are made to the effect 
that this paper includes each and every insect noted on paddy in the 
province, no efforts have been spared to include all the important 
forms so far known and make the list up to date. With all its inevit¬ 
able defects it is believed that this bulletin may be of some help to the 
South Indian paddy farmer to knoAv something of his paddy pests and 
get some hints to control them. 








INSECTS AFFECTING THE PADDY PLANT 
IN SOUTH INDIA. 


Status of 
South India. 


paddy in 


Advantage of entomo¬ 
logical knowledge. 


From time immemorial paddy has been the most important culti¬ 
vated plant in South India. As the staple food 
crop of the population, it is now grown on an 
area of over thirteen million acres in thi.? pro¬ 
vince, and it is practically the only important crop in some of the delta 
tracts of the Northern Circars and the Tamil districts. Though we 
possess no regular statistical records to gauge the extent of damage 
caused in various ways to this important crop or the consequent loss 
sustained by the paddy cultivator, it is well known that insects of 
Loss due to pests. different kinds levy a heavy toll on the paddy 
plant year after year and that in some years 
such a loss in some tracts has been very considerable. To avert or at 
least minimize such periodical losses to a great extent, the rice cultivator 
will do well to acquire some familiarity with at least some of the more 
important insects injurious to growing paddy and the different measures 
that may be adopted to control them. 
Equipped with this information and backed up 
by a few years of experience, an intelligent 
cultivator may be in a position, not only to control these pests to a 
great extent, but even to predict or forecast pest outbreaks in any tract 
fairly accurately and prepare an insect-pest calendar on the model of 
the one prepared by the writer a few years ago* and reproduced here 
(Fig. 1). This paddy-pest calendar is in the form of a circular 
Paddy-pest calendar diagram to indicate in a picturesque manner 
ten of the important paddy insects of the Pre¬ 
sidency, their distribution in the province and the month or months 
of the year in which they generally appear as pests. The calendar 
does not pretend to he very accurate or complete ; but in spite of the 
inevitable defects, it is believed such calendars will help the farmer to 
some extent to know the probable time of appearance of important 
insect pests during the year. Such a knowledge will serve as a sort of 
warning to him to be on the lookout for the expected pest and be 
prepared to adopt proper control measures the moment the insect is 
seen or even Jirst before it is expected to appear. In this booklet an 
Aim of this pamphlet. attempt is made to present in _ a connected 
manner a brief account of the insects so tar 
known to affect the paddy plant in South India. The information 
given below under each insect is mainly intended to help the paddy 
cultivator to recognize the insect, to note correctly the nature of the 
damage it causes to the plant, to get some idea of tho life-history of 
, r • j. the insect, and to adopt timely and suitable 
major and minor pests. measures of control. Of about three dozen in- 
,sects noted below as affecting paddy in South 
India, only about a third can be considered to be important or major 
pests which appear almost regularly every season and cause the greater 
portion of the damage to the plant; of the rest some are occasionally 


* Bull. Ko. 80 — 1921—Madras Agricultural Department. 
Bull. No. 131—1922~Pusa. 
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found harmful, while others appear now and then as sporadic pests 
only during certain years. These latter may be called pests of 
minor importance. The insects noted in the paddy-pest calendar 
referred to above may be regarded as some of the major pests of 
paddy in South India. 

Before dealing with the different pests individually, some remarks 
may be added regarding paddy insects in 
Mode of feeding and ggj-^eral. All insects feeding on the paddy plant 
damacre. members or the group insecta ) 

fall into two main groups according to their 
feeding habits. Firstly those that feed by biting and chewing the 
different parts of the plant such as grasshoppers, beetles and caterpil¬ 
lars, and secondly those which suck np the plant juice as liquid food, 
such as shoot bugs, earhead bugs, leaf hoppers and mealy bugs. If the 
pest concerned belongs to the first categor3T the external sjnnptoms of 
damage are a partial or entire defoliation of the plant, cutting off of 
the earheads and scraping and tearing away of the shoots, leaves, etc. 
If on the other hand the insects causing the injury are eai’head bugs, 
leaf hoppers, or mealy bugs, the general external indication will be a 
gradual fading and drying np of the part or whole of a plant, stunted 
growth and a sickly appearance as a whole, but without the form of a 
plant being damaged in any way as in the former case. This is also the 
case when the pest attacks the plant from inside the shoot, stem or 
roots invisible from outside as in the case of the paddy stem-borer. 

All beetles, moths, butterflies and flies pass through four different 
Ti, i" stages in tlieir lives, viz., the egg, the larva 
Li n- IS oiy an< a ite, [g called grub or maggot in the case of 

beetles and flies, and caterpillars in the case of butterflies and moths), 
the pupa and the adult ; these stages show a striking diffei'ence from 
one another in structure and in feeding habits. In the case of hugs 
and grasshoppers the life stages are not so marked and there is no pupa 
stage ; the young and the parent look more or less similar and have the 
same feeding habits. It must bo noted that butterflies, moths and flies 
are directly injurious to plants onlj^ in their j'-oniiger stages, while 
beetles, grasshoppers and bugs do damage to the plant in all their 
stages. A general knowledge tlierefore of the life-historj" and general 
habits of these insects will not only help one to recognize the different 
stages, but wflll also help him to find out the reallj^ vulnerable of the 
different stages at which the pest can be easily checked. Among 
, dilArent insects, though there are some which 

staves of paMj'.' ' indiscriminately feed on paddy in all stages of 

growth, a good number of these attack the crop 
at certain stages only. Of the former class are the grasshoppers and 
some of the leaf-fecKling caterpillars which can feed on i'oung or old 
foliage as long as it is green. On the other hand the borers ivant half- 
grown to fully-formed stalk, the rice hispa, the case-worm and leaf- 
rollers, etc., feed on tender foliage, the sap-sncking bugs ^vant milky 
grains, and the blister beetles and allied insects feed on the pollen 
grains. Thus different sets of insects appear at different stages in the 
life of the crop (see plates II and III.), 

The choice of control measures for different pests of paddy depends 
^ . , chief!on the kind of insect to be tackled, the 

Control measure.. local _ conditions and the cost. The possible 

measures in the case of each insect are indicated in the treatment of 


Pests at different 
stages of I'.addy. 




Plate I. —Paddt Swarming Caterpillar 


Fig. 1. Moth, wings spread. 

,, 2. Do. do, closed. 

Figs. 3 - 4 . Caterpillars. 

Fig. 5. Eggmass and oae egg magnified. 

„ 6. Paddy plant with caterpillars damaging the leaves. 

,, 7. Eggmass on plant 
„ 8. Curled up caterpillar in ground. 

„ 9. Pupa in ground. 
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each in the following pagesi. It might, however, be added that some of 
the important and serious pests often appear in the nurseries them¬ 
selves ; hence the need for early investigation and prompt action. It 
is needless to add that in the matter of pest control co-operation 
between different farmers of a tract is very essential. 

With these general observations of a very brief nature we proceed 
to deal with the different insects. No claim is made in the following 
account of the paddy insects for completeness in all matters, though 
almost all insects known so far are included in the following list. For 
any detailed information, other publications, reports and special leaflets 
on the subject should be consulted. 


PADDY INSECTS OF SOUTH INDIA. 


The following insects maj^ be regarded 
major pests of paddy in this Presidency ;— 


as the more important or 


Lite-liistorv. 


THE SWARMING CATERPILLAR (Spodoptera tnauritia, B). [Plate I.] 
MOTH— -Noctuidae. 

This insect occurs throughout the Oriental and Australian regions, 
and in South India it is found in all rice areas, especially along the 
West Coast and the delta tracts of the Northern Circars. The larva 
of the moth which is the most important of the paddy caterpillars 
often causes considerable damage to paddy in the younger stages, especi¬ 
ally in the nurseries by feeding on the foliage and even the -whole plant 
if it is a young seedling. The mother moth 
lays small spherical eggs in batches on various 
kinds of wild grasses and paddy and covers them with greyish hairs ; 
there may be two or three hundred in each batch. The young cater¬ 
pillar that hatches out is green and escapes our notice, especially in the 
■ nurseries. Feeding on the green foliage it grows in size and in about 
twenty days it is full grown when it measures about an inch and-a- 
half in length. It is smooth and cylindrical and when full grown has 
a dark to pale green colour with dull dorsal and sub-dorsal stripes— 
there is found a great deal of variation in the colour. The full-grown 
caterpillar enters the soil and changes into the pupa in an earthen 
cocoon ; the pupa is dark-brown about i/' long with two very slender 
spines at its narrow apex. In from ten to fifteen days the moth emerges 
from the pupa and in a day or two is ready for egg-laying. The moth 
is a stont-bnilt dark-brown insect which usually hides during the day. 
The life-cycle is completed in from 30—40 days. The caterpillar often 
appears suddenly in swarms of thousands, completely eats up a whole 
field and moves to another ; this is why it is also called the “ Army- 
worm.” The caterpillars feed by night and hide during the day. In 
nurseries and small plots the area may be 
flooded if water is available ; this will bring up 
the hiding caterpillars and birds will easily destroy them. A herd of 
ducks which will destroy the caterpillars can be let into the field if 
available. Small plots can algo be isolated and the progress of the 
caterpillar prevented by digging a trench around the infested field. 


Control measures. 
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The mechanical method of sweeping the caterpillars by brooms into 
baskets or sweeping them into handnets and killing them is also elfect- 
ive if done thoroughly. The experienced farmer can also pick olf 
eggmasses when found, and destroy the pupae by ploughing, after 
harvest. These operations will prevent the future multiplication of 
the pest. Numerous natural enemies such as insectivorous birds, fly 
and wasp parasites also keep the pest under control in nature and as 
such these should be encouraged in every way. Since the insect is 
found on various grasses also besides paddy, attention may be paid 
to these before the pest affects growing paddy. Any of these methods 
to be effective should be adopted without any delay, since the pest is of 
such a nature that in one night a swarm might destroy a wide expanse 
of paddy fields. 


THE STEM-BOE.ER OF PADDY (Sclioenobius incertellus, W.) 

MOTH— iPyralidae. [PI. II, figs. 1—4.] 

This insect is also a caterpillar and is found in almost all tropical 
regions where paddy is grown ; in South India it is particularly 
common in the Northern Circars, Ceded Districts, Ramnad, Tanjore 
and Malabar. Unlike the army-worm this caterpillar is a borer feeding 
from inside the stem of the paddy plant, and the external symptom of 
the presence of the pest consists in the gradual fading and death of the 
whole central shoot in a jmung plant and the whole earhead in a 
mature one ; and if the stem is split open, the caterpillai-, its pupa, or 
the signs of its "work can be noted. Eggs are 


Life-history. 


laid in small masses on the tender leaves and, 


as in the army-worm the eggmass is covered by a layer of buff hairs 
when laid. The young caterpillar that hatches out crawls along the 
loaf or hangs down by a silken string and reaches the stem where it 
bites a hole near a node and enters the stem ; inside the stem it growls 
feeding on the inner tissue. When full-fed the caterpillar has a pale 
yellowish white colour, is smooth and about an inch in length. It 
pupates inside the stem itself, often lower down the stem, within a 
transparent silken cocoon and after the pupation period emerges 
through a hole made in the stem by the caterpillar before pupating. 
The pest is not so destructive as the army-worm, but occasionally does 
appreciable damage in some tracts. No other foodplant on which this 
insect breeds has been found as yet. There are a few natural enemies 
affecting the eggs and the caterpillar, but these are not very effective as 
control agents. 

Being a borer, preventive measures are preferable in the case of this 
+ 1 , pest. The presence of the pest should be 

made out in the nurseries. Eggmasses can be 
collected and destroyed. While transplanting, seedlings showing 
dead-hearts can be eliminated and destroyed. The female moth is 
commonly attracted to lights, and so, light traps may be tried. By top 
clipping the seedlings before transplanting the eggmasses which escape 
our notice will also be removed. Once, the borer attacks a seedling or 
grown-up plant nothing can be done to save it. In localities where it 
is possible, the stubble may be ploughed up and destroyed, since the 
pest lingers as larva or pupa in these stubbles after harvest and then 
passes on to the next crop of paddy. 




Plate IL—The Paddy Stem-borer. Etc. 


Pig. 1. Schoenobiiis iiipertelluK, O. 

.. i Do. . 

„ S. Do. 

.. L Do. 

„ H. Leptocorisa acuta 
Figs. (5, 7. Do. 

Fig. 8. Do. 

., 9. Gicindela 6-punctata 

Figs. 10,11. Cantharid beetles I'eeding on 
Fig. 12. Cirphis uniijuncta. 


Eggmas.s on paddy-leaf. 

Larva (caterpillar) inside paddy-stem. 
Pupa in.side paddv-sTem. 

Moth. 

Eggs on paddy-leaf. 

Young bug.s. 

Adult bug. 

A predaceous beetle which attacks the 
Pollen of paddy-fiowers. 

Larva (caterpillar). 





























5 


KICK HISPA (Hispa armigera, 01.) 

BEETLE —Chrysomelidae. [PL III, figs. 14—KL] 

This is a small bluish-black beetle covered with numerous short 
spines on its body ; it is found all over India and as a pest it occurs in 
the West Coast, Salem, along the Coromandel Coast, Noi-th Arcot and 
Northern Circars. It attacks the younger stages of the paddy plant 
and generally disappears when the plants have grown and the earheads 
are out. The damage consists in the beetle eating up the green matter 
of the leaves which makes the leaves fade and wither. The presence of 
characteristic pai’allel white lines on the leaf surface is an indication of 
attack by this beetle. When the insect appears in numbers on the 
nurseries and the just planted seedlings, the damage is serious showing- 
most plants turning pale and gradually withering. All the stages of 
j-.. , . , . the insect are passed on the paddy plant itself. 

. 1 e IS oiy. tissue of the young- 

leaf close to the tip ; the grub which hatches out burrows into the leaf 
tissue feeding- on the greten matter ; this produces the characteristic 
blister patches on infested leaf-tips (see figure 15). The pupa is found in 
the same burrow and after the pupation period, the adult beetle comes 
out. Two or three generations are passed through in one paddy season. 

In nurseries the beetles can be collected in numbers Avith a hand- 

PmUrr,! Tno.,=nrPQ ; if watei’ is available, the seedlings can also 

be flooded when the beetles will float up and 
these can be collected and destroyed. The leaf-tips of seedlings may 
be clipped before transplantation and the clippings which contain the 
younger stages destroyed. In valuable experimental plots spraying 
or dusting with insecticides can also be done. Such operations will 
kill or drive the pest away from the fields. 


Coutrol measures. 


THE RICE BUG (Leptocorisa acuta, T.). [PI. II, figs. 5—9.] 

BU G—Coreidae. 

This active bug is found chiefly along the West Coast though occa¬ 
sionally reported from Ganjam, Tinnevelly and Coimbatore. It 
appears at a stage when the plants have floAvered and the grains are in 
the milky stage. Both the adult and the young bugs feed on the plant 
by sucking up the juice from the milky grains which become chaff in 
consequence. In this way in a badly infested field the earheads show 
numerous grains sucked up empty and turned brown and dry ; on 
some of the plants the bugs will also be in evidence often emitting the 
characteristic buggy stink. Generally the pest disappears when the 
earheads begin to ripen and the grains become hard. 

The insect breeds on different grasses besides paddy. The mother 
T brownish seed-like eggs in rows of 10 

to 20 on the leaf blade; in a week each egg 
hatches into an active slender gi’eenish nymph Avhich feeds by sucking 
the plant sap from the tender shoots and leaves ; in about a fortnight 
the nymph assumes the winged adult stage when it is able" to fly about 
and move from plant to plant and feed on the milky ears. In the 
West Coast the pest breeds freely during the monsoon months and 
causes considerable damage to the paddy crop. 
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Control measures. 


As a preventiYe measure the field bunds should be kept clean and 
properly weeded ; all grasses on which the 
pest will otherwise breed should be destroyed 
before the paddy comes up. When how^ever, a field is badly infested, 
proper measures to destroy or deter the pest should be adopted. The 
most feasible and economic method is the mechanical one of collecting 
the bugs in liandncts or bags and destroying them. The use of the 
handnet will be found very efficient; if systematic sweeping is done 
with a net or bag for tw'o or three mornings, the pest can be reduced 
considerably. Thus clean cultivation followed by the prompt nse of 
the handnet will control the pest sufficiently -well. 


THE RICE GRASSHOPPER (Hieroglyphus banian, F.) 

GRASSHOPPER— Acridiidae. [PI. Ill, figs. 1—3.] 

This is the chief grasshopper pest of paddy in Smith India and i.s 
found in almost all paddy areas, though it is specially bad in the West 
Coast along the Ghats and in the Gan jam and Vizagapatam di.stricts. 
This is a well-known pest of paddy and both the young and adult 
insects do very serious damage to the crop. 

Eggs are laid in masses of over 30 to 40 under the soil, especially 
T , at the sides of field bunds during the months 

’ ® ® October and November. These hatch into 

young gi’asshoppers Soon after the first rains in the following Jnne-July 
period. Though active they are wingless and grow by feeding on the 
grasses, etc., on the field Imnds until the paddy comes up, by which 
time the young hoppers become winged adults and begin to damage 
gTOwing paddy by feeding on the leaves and shoots and cutting off of 
the earheads. Thus there is only one generation during the year, the 
eggs remaining under the soil for several months. In Ganjam a closely 
allied species (/7. (/nsivoriis) is also found ; it has the same habits as 
n. banian. 

Netting and bagging during the hopper stages of the pest when 

Control measures. generally found on the field bunds will 

be found effective. Destroying the eggmasses 
by scraping the bunds and ploughing up the field during the early 
summer months, wherever possible, has also produced good results by 
egg desti’uction in some tracts like Ganjam and South Malabar. Insecti¬ 
cides can also be used, but is too early to suggest under Indian 
conditions. 


RICE CASE-WORM (Nymphula depunctalis, Gr.) 
MOTH— Pyralidae. [PI. Ill, figs. 4—6.] 


This is a leaf-eating 
rally in fields under 


caterpillar found on young paddy and gene- 
swampy conditions. The slender greenish 


caterpillar, which is over ^ when full grown, cuts the paddy blade into 
short lengths, remains inside these small leaf rolls (see figure 4) and feeds 
on the foliage. It is aquatic in habits and is able to breathe under water. 
In a badly infested field numbers of these leaf-cases could he seen 
Life histor attached to the plants. The insect passes all 

its stages on the plant itself. The tiny eggs are 
laid on the plant and the larva that hatches makes the leaf-fold and 




•i 

I 



Plate TIL— Paddy Geasshopper, PItc. 


Fig , Hioroglyphus ‘btinian 
„ 2. Do, 

„ X Do. 

„ 4. Xymphula depunctalis 

„ s. Do. 

„ e. Do. 

„ 7. Melanitis ismene 

„ 8. Do. 

„ 9. Do. 

„ 10. Spodoptera niauritia . 

„ ]1. Do. 

Figs. 12,1.1. Do. 

Fig. 14. Hispa armigera 

„ 15. Do, 

„ 16. Do. 

„ 17. Parnara mathias 

„ 18. Do. 

„ li). Do. 


Adult grasshoppor. 

Half-grown grassliopper. 

Young grassliopper. 

Larva in case feeding on paddy-leat, 
Larva removed from case. 

Moth. 

Larva (caterpillar). 

Pupa. 

But'ierlly. 

Bggmass on paddy-leaf. 

Moth. 

Larva Ccatei-piUar). 

Beetle. 

Early stages in tissue of leaf. 

Larva (magnified). 

Larva (caterpillar) in folded leaf. 
Pupa. 

Butterfly. 
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Plate IV.—Paddy Gall-ply or Silver Shoots, Mealy Bug 
AND Thrips. 

Pig-, 1(a) Paddy galls on idant showing maggot (Pachydiplosis oryzae). 

,, (6) The ad alt gall-fly magnified. 

„ 2(a) Paddy .showing mealy bugs on stem (Eipersia oryiae). 

„ (b) Paddj’ mealy lug magnified. 

„ 3. Paddy thi’ips (Thrips or*zae). 
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remaining inside it grows by feeding on tlie foliage; the pnpa is found 
inside the larval case. The moth that comes out is a small delicate 
creature with the wings white, speckled with pale brown markings. 

The best method is to dislodge these larval cases and destroy them. 

This is usually done by disturbing the plants by 
passing ropes or thorny branches of trees over 
them and then the water is drained off. The addition of a little kero¬ 
sene to the water in the field before shaking the plants will help in 
killing the caterpillars that fall on the water. 


Control mea.snres. 


THE PADDY GALL-FLY (Pachydiplosis oryzae, W.) 


FLY^ —-Cecidomyiadae. [PL IV, fig. I.] 


This is a fly pest of paddy and the damage caused is knoAvn popu¬ 
larly as “ Siltutr shoots"’, and in the vernacular Anaikomhu. (Tamil)and 
Kbdii (Telugn). This is found chiefly in the Northern Circars, Tanjore, 
Ramnad and South Kanara districts. The external symptom of the 
presence of the pest is the formation of the white or pale broAvn hollow 
outgrowths from the paddy stems without formation of earheads. 
This abnormal growth of the plant is caused by the irritation caused 
by the fly maggot inside the stem. This is often serioirs in the 
Northern Circars. 


Eggs are laid on the plant and the maggot burrows inside the stem 
and prodiTces the galls or outgrowths. The 


Life-history. 


pupa also is found inside the same until the 


mosquito-like slender fly emerges out of it. 


No effective control measures are known. But the damage can 
be reduced by keeping the bunds and banks 
of water ways clear of grasses on many of 
which also the pest breeds. 


Control measures. 


PADDY MEALY BEG (Ripersia oryzae, Gr.) 

BUG— Coccidae. [PL IV, fig. II.] 

This insect is the cause of the Soorai” disease of paddy in the 
Tanjore delta. South Arcot, Trichinopoly, Salem and parts of Coimba¬ 
tore. The insect is not generally visible outside ; it is a reddish white 
soft wingless creature found in colonies attached to the paddy stem 
covered over by the outer sheathing leaves. It hardly moves about. 
The damage is caused by hundreds of these bugs attaching themselves 
to the succulent stem and sucking up the plant sap ; this drainage 
affects the growth and makes the plants stunted and sickly ; in many 
cases no earheads are put out. In an infested field the badly affected 
plants are found as patches of stunted and sickly ones. When the 
outer sheath of an infested stem is drawn apart, mrmerous bugs are seen 
attached to the stem in all stages. 

Numerous eggs are laid on the stem by the mother bug. The pale 
Life-history. yellowish white young ones crawl about the 

plant for a while and settle themselves on 
the plant stem and grow by feeding on the sap. The young and the 
adult have the same feeding habits and the adult females are wingless, 
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Control measures. 


No effective control measures are known as yet, though as in the 
gall-fly, the multiplication of the pest can be 
considerably reduced by dealing with the 
various grasses on which this mealy bug is found to breed as alternate 
foodplants. If the infestation is found very early, the infested plants 
may be pulled out and destroyed preventing the multiplication of the 
pest. 


EIOE THEIPS (Thrips oryzae, W.) 


THEIPS—Thripidae. [PL IV, fig. 3.] 

These are minute insects found in very young paddy often when 
expected rains are not received. This pest has been noted in Chingle- 
put, Malabar, Mysore and Coimbatore. The insects are small active 
creatures found in all stages inside the rolled up tips of the tender 
leaves ; they lacerate the parts and suck up the plant sap and this 
causes rolling up and fading away of the leaf tips and in the case of 
very young seedlings the leaves wither and the plant is killed. The 
adult' insects are small creatures with the wings having fringes along 
the sides. Their life-history is similar to bugs ; 
eggs are laid in the leaf rolls and active young 
ones that hatch out feed exactly like the parent, and in course of time 
assume the adult winged condition. During certain mifavourable 
seasons TJiripn cause appreciable damage to nurseries and transplanted 
seedlings. 

A smart shower of rain is sufficient to remove thrips. In its absence 
the fields may be flooded with water wherever 
available. In valuable plots and nurseries the 
pest may be checked by spraying water mixed with some tobacco 
decoction. 


Life-history. 


Control measures. 


PADDY LEAF-ROLLER (Cnaphalocrocis medinalis, G.) 
MOTH—Pyralidae. [Pl. Y, fig. 5.] 

During certain seasons young paddy suffers to some extent from the 
attacks of this caterpillar which rolls up the leaf tips and feeds from 
inside the roll. It has been rioted in Ganjam, Malabar and a few other 
places. The adult insect is a small moth with yellowish brown wings ; 
the caterpillar is green a little over half-an-inch in length before 
pupation. The pupa is found inside the leaf-fold itself. Not being a 
regular pest sufficient studies have not been made of it to suggest any 
efficient control measures. In the early stages of the attack the infested 
leaf tips may be clipped and destroyed. 

THE CLIMBING CHT-WORM (Cirphis albisligma, M.) 

MOTH—Noctuidae. [PL Y, fig. 2.] 

This insect is in general features and habits very much similar to 
the swarming caterpillar {Spodoptera) and both belong to the same 
family. The climbing cut-worm, does not, however occur regularly as 
a pest as does the swarming caterpillar. It appears as a serious pest only 
during certain years. The insect has been noted in pest form chiefly in 
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the Coromandel tracts on grown-up paddy during January-February in 
those years when the tract gets heavy rainfall and the fields are flooded. 
Life-history is similar to that of army-worm and the adult is a stout, 
dark-brown moth. The caterpillars which are smooth, cylindrical and 
stout appear in swarms, climb the plants and cut off the earheads. 
Though not absent in other tracts, it has not been noted as a pest so far. 
One or two species of Hirphis have also been noted occasionally with this 
pest, viz., GirpMs loreyi and O', unipuncta. No effective .control 
ineakii'es known. Birds are found to do some beneficial work in such 
infestations by feeding on these larvee. 


THE STRIPED PADDY BUG (Tetroda hisleroides, F.) 
bug—P entatomidae. [PI. VI, fig. 4.] 


This bug has a dark-brown colour and is stouter and bigger than the 
rice bug [Leptocorisa). It can be easily recognized by the V-shaped 
white mark on the dark upper surface. This bug settles in numbers 
on young plants in patches and sucks up the sap from the tender 
plants. Infested fields present a yellowish-brown, dry appearance. 
This has been noted as a pest of some importance only in parts of 
Trichinopuly till now. 


The cylindrical eggs are laid on the lower surface of leaves in 
^ batches of four or more in two rows. The eggs 

Lie- IS .or}. hatch within a week and the young nymphs 

grow by feeding on the plants like the parents. In about 40—.50 days 
they reach maturity. 

Handpicking and sweeping with nets will be very effective in the 

^ , early stages ; the spraying of an insecticide like 

Control measures. 4 -i i .. 

crude oil emulsion or fish-oil soap as a deter¬ 
rent was found effective on one occasion. 

Besides the abovementioned important insects numerous other insects 
have been noted to feed on the paddy plant and occasionally cause 
appreciable damage. The following are those noted in South India so 
far:— 


LEAF CATERPILLARS. 

1. - The paddy skipper {Parnara mathias, F., PI. Ill, figs. 17^— 
19).—A smooth green caterpillar with distinct head. Pupa found on the 
leaf. The adult is a dark-brown butterfly found all over South India. 

2. The paddy butterfly {Melanitis ismene, G., PI. Ill, figs. 7—9). 
—An elongated green caterpillar with a rough bodj^ surface and with two 
red horn-like processes on the head. Pupation on the leaf. The adult 
has a dark-brown colour with large wings. Found all over the province. 

3. The yellow liairy caterpillar {Psa7As sectiris, Hb., PI. V, fig. 1).— 
An yellowish-brown hairy caterpillar about 1-V' long found on grasses 
and sometimes on paddy. Pupa inside a pale white cocoon of silk and 
frass attached to the leaf. The moth is a stout one with straw-coloured 
upper wings. Has a wide distribx;tion in the province. 

4. The paddy semi-looper frugalis, Fh., PI. V, fig. 3).— 

An elongated smooth greyish-yellow semi-looper caterpillar, pupates in 
a cocoon among leaves. The adult is a grey-brown moth with pale 
striae on wings. Very rarely found doing any serious damage. 
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LEAF AND FLOWER BEETLES. 

1. Paddy leptispa {Leptispa.pygmaea, B., Fig. 2).—This is a small 
elongated smooth bluish beetle often found in company with rice hispa, 



chiefly in Malabar. The occasional damage done to paddy and the 
life-history are more or less similar to those of hispa. 

2. The spotted leaf beetle {Oides affinis, .J., PI. VII, fig. .5).—An 
ovoid reddish-brown beetle with a large dark blotch on each upper 
wing. An insect pest of very minor importance ; found often in 
numbers but doing hardly any damage. Found in Malabar. 

3. The leaf-weevil {Atlie&apeuta oryzae, M., PL VII, fig. 2).—A 
small dark-grey weevil ; at times found in paddy fields in Coimbatore ; 
status as a pest very doubtful. 

4. The gregarious blue beetle {Haltica, cyanea, Web., PI. VII, fig. 
3).—A medium-sized steel blue beetle bigger than “ Leptispa ” often 
found in hundreds on the paddy plant ; this is often mistaken as a 
serious pest of paddy because it is found in numbers on the paddy 
plants ; but it is harmless and is found breeding not on paddy, but on 
the common weed Ammanui found in paddy lands. 

5. Flower feeding blister beetles {Gnatliospastoides, Epicauta and 
Lytta, PI. 11, figs. 10-11).—These are some of the kinds of blister beetles 
occasionally found visiting the plant during the flowering period and 
feeding on the pollen ; they are, however, very rarely serious. Even 
when they appear the infestation lasts but two or three days at the most. 

GRASSHOPPERS. 

Besides the rice grasshopper {HieroglypJms) noted above, a few 
other species also appear on the paddy plant generally as minor pests. 
These are (1) the Gaiijam rice grasshopper {H. orizivorus, U.) which has 
the same habits as the rice grasshopper and found with it, (2) the small 
grasshopper of paddy {Oxya veilox, Fb-) ; this is a very common insect 
found all over the plains of Southern India and is found occasionally in 



Plate \^II-~Minor Beetles on Paddy. 

Fig. 1. The rice cockchafer and grub (above) (Phyllognathus diouysiuw), 
,, 2, The rice leaf-weevil (Athesapeuta oryzae). 

„ ,S. The gregarious blue beetle (Haltica cyauea). 

„ 4. The paddy root-weevil (Echinocuemus oryzae). 

,, 5, The spotted leaf beetle (Oides aflinis). 
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company with the rice grasshopper, (3) when the paddy is in the nur¬ 
series just before transplantation numerous small grasshoppers do damage 
to the plants. These insects are called “ .'iw/ace grasshoppers" and 
include such common green and brown forms as Acrotylus humhertiana, 
S., Heteropternis respmidens, W., Aelopus affinis, B., Aelopus tamulus, 
F., Locusta danica, L., and TPyrgomorptha cnnica, Gl. 

The best and most economical measure against these is the use of 
the handnet or sweeping bag. 

SAP-SUCKING BUGS. 

Besides the rice bug and the striped Tet roda, numerous small bugs, 
chiefly of the jassid family, have been' noted in different places appear¬ 
ing in numbers on paddy and occasionally causing damage. All of them 
suck up the juice from tender portions which fade if badly infested. 
They are of minor importance though sporadic sometimes. These 
include the following :— 

(1) The spotted jassid {Nephotettix hipunctatus, Fb., PI. VI, tig. 
3).—This is a minute green insect found sometimes in thousands on paddy 
and grasses ; it is green in colour with two minute black dots conspicuous 
on the body of the male insect. It comes to light in numbers and is 
very rarely a pest. Common all or^er the country. 

(2) The white jassid id^dtigoniella spectra, Dt.).—Somewhat 
bigger than the spotted jassid and having a uniform pale white colour, 
occasionally found in numbers and attracted to lights. Very common. 

(3) Earhead pentatomid {llenida histrin, Fb., PI. VI, fig. 1).— 
An ovoid stout-built reddish brown insect occasionally found feeding 
on the earheads ; a very minor pest. Noted in Malabar. 

(4) Deltocephcdus dorsalis. Mot—(PI. VI, fig. 5) jassid.^—Noted 
once in Kistua district, in some numbers. 

(5) Nilaparvata sordesce7is,M.{V\, VI, fig. 6) fulgorid.—-Noted 
in Nellore and Kistna. 

(6) Erythroneura suhrufa, M. (PI. VI, fig. 2) jassid.—In North 
Malabar. 

(7) Nysia atrovenosa, L. (PI. VI, fig. 7) fulgorid.—In Nellore. 

ROOT-FEEDING INSECTS. 

The following are those which have been noted to attack the roots 
or the lowest portions of the paddy stem, sometimes killing the 
shoots :— 

1. The root caterpillar {Ancyloloinia chrysographella, K., PI. V, 
fig. 4).^—This caterpillar, which is now and then noted as a pest in North 
Malabar, is slender, smooth and of a pale green colour ; it feeds at night 
on the stem and roots of the very tender paddy seedlings in the coastal 
sandy areas and pupates in silken tubular galleries. The moth is a 
medium-sized one and has straw-coloured wings. It often comes to 
lights. 

2. The rice cochchaier {Phylloynathus dionysrus, F., PI. VII, fig. 
I).—This is a dark-brown medium-sized cockchafer beetle ; its grub 
has the habit of attacking the roots of young paddy seedlings. Pound 
occasionally in Kanara tract. 

3. The root weevil (i?c/wnocn«;m/s orysae,M.., PI. VII, fig. 4).— 
This is a small grey weevil, the grubs of which attack the paddy roots 
and cause some injury. Noted in Kistna and Guntur districts. 
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LIST OF FADDY INSECTS ACCORDING TO THE DIFFERENT 
INSECT ORDERS TO WHICH THEY BELONG. 

ORDER—LEPIDOPTERA. 

F AMIL Y“Noctui (dae. 

Spodoptera mauritia, B.—(The swarming caterpillar). 

Girphis albistigma, M.—(The climbing cut-worm). 

C. loreyi and C. unipiincta—(Cut-worms). 

Rcmigia frugalis, F.—(The semi-looper caterpillar). 

Fa mily—P yraiidae. 

Schoenobius incertellus, W.—(The stem-borer). 

Nymptnila depiinctalis, G.-—(The case-worm). 

Cnaphalocrocis medinalis, G.—^(The leaf-roller). 

Ancylolomia chrysographella, K.—^(The root-feeding caterpillar). 

FamiTjY—N ympWlidae. 

Melanitis ismene, Cr.—(The horned caterpillar). 

Family—H esperiidae. 

Parnara mathias, F.—-(The rice skipper). 

Family —Lymantridae. 

Psalis securis, H.—-(The j^ellow hairy caterpillar). 


ORDER—-ORTHOPTERA. 

Family— Acridiidae. 

Hieroglyphns banian, F.—(Rice grasshopper). 

H. orizivorns, U.—(Rice grasshopper of Ganjain). 

Oxya velox, F.—(Small grasshopper). 

Acrotylns huinbertiana, S. 1 

Heteropternis respondens, AV. j All these are small surface grass- 
Aclopus affinis, B. . ( hopper.?, green or brownish in 

A. tamnlus, F. > colour, and usually infest nur- 

Locusta danica, L, I series in irrigated areas. 

Pyrgoinorpha conica, Gl. J 

ORDER—COLEOPTERA. 

Family —Chrysoindidae (Leaf beetles). 

Hispa armigera, 01.—(The rice hispa). 

Leptispa pygmaea, B.—(Paddy leptispa). 

Haltica cyanea, AY.—(The blue gregarious beetle). 

Oides affinis, J.—(Spotted leaf beetle). 

Family —Scarabseidae (Cockchafers). 

Phyllognathns dionysius, F.—(The rice cockchafer). 

Family— Curculionidae { W eevils). 

Echinocnemus oryzae, M. (The root-weevil). 

Athesapeuta oryzae, M. (The leaf-weevil). 




13 


Family —Cantharidae (Blister beetles): on flowers. 

Gnathospastoides rouxi, Cast.—(Yellow blister beetle). Noted lu 
the Northern Circars. 

Lytta tenuicollis, Pall.—(Green blister beetle). Noted in Malabar 
and Northern Circars. 

Bpicauta sp.—(Blue black blister beetle). Noted in South Kanara. 
ORDER-RHYNCHOTA. 

Family —Coreidae. 

Leptocorisa acuta, T.—-(Rice bug). 

Family— Pentatomidae. 

Tetroda histeroides, F.“(Striped bug). 

Menido histrio, F. (Earhead pentatomid). 

FAMILY' —Jassidae (Leaf hopper bugs). 

Nephotettix bipunctatus, F. —(Spotted Jassid). 

Tettigoniella spectra, D.—(White .Jassid). 

Deltocephalus dorsalis, M. 

Erythroneura subrufa, M- 
Family— Fulgoridae (Leaf hopper bugs). 

Nilaparvata sordescens, M. 

Nysia atrovenosa, L. 

Family —Coccidae, 

Ripersia oryzae, G.—(Paddy mealy bug). 

ORDER—DIPTERA. 

Family— Ceddomyiidae (Gall-flies). 

Pachydiplosis oryzae, W.—(Paddy .gall-fly). 

ORDER—THYSANOPTERA. 

Family —Thripidae, 

Thrips oryzae, W.—(Rice thrips). 


For any detailed information on the subject communications may 
be addressed to the author. 
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PREFACE TO THE SECOND EDITION. 


There is no doubt that since the publication of the list in 1923 
our knowledge of South Indian insects has considerably increased^ 
and during these eight years several new forms have attracted our 
attention and numerous additional facts have been noted of many 
previously known, forrus. In this prese7rt edition an attempt is made 
to present the original list with some improvemejits in the way of 
some additions and alterations in the light of additional knowledge 
we have gained of South Indian insects. In doing so not only has 
the original list been revised by necessary additions and alterations^., 
but the author has also ventured to add some additional information 
which might in his opi.n.ion. enhance the usefulness of this bulletin 
for easy reference purposes. In addition to the revised list of crop- 
insects which forms the major part of the publication two important 
and useful things are added :—(1) A separate list of the insects 
arranged in their natural orders, and (2) Three illustrated crop-pest 
calendars referring to the Madras Presidency. As stated in the 
preface to the first edition, even this second edition cannot be said to 
be a complete list of the crop insects of South India or the last word 
on the subject ; for, it is very likely that at any time in the future 
new pests might be discovered and new observations made on already 
known insects; no pains have, however, been spared to iuclmle in the 
list all forms worthy of being noted by gathering information, from 
many scattered sources and make the same as up to date as possible^ 
For detailed information, on some of the important pests readers are 
referred to the different leaflets and bulletins issued by the Agrb 
cultural Department from time to time. For proper identification of 
some of the insects in the list the writer is indebted chiefly to tlie 
Imperial Institute of Entomology, London, and the Imperial Entomo¬ 
logist, Pnsa. The writer is also indebted for some valuable informa¬ 
tion on some Mysore insects to the “Notes on some important Mysore 
crop-pests ” contributed to the “Journal of the Agricultural and 
Experimental Union ” by my brother T. V. Subrahmanya Ayyar, now 
Acting Entomologist in the Mysore State. 
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It is hoped that with all its inevitable defects this new edition 
may help those who are interested in the subject and perhaps 
contribute to encourage the study of Agricultural Entoinology in 
South India. 


Seftemher 1931. 


T. Y. EAMAKSISHNA ATTAR. 
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paid to crops of the plains than to those of the hillSj as onr knowl¬ 
edge of the latter is very limited. The information attempted to be 
given under each insect consists of its popular name,, its distribution 
as a pestj the nature of damage it does,, its scientific name^ possible 
control measures against it; and references to vernacular names, if 
any, and to illustrations of such of those insects in the list as are 
recorded in Fletcher’s “ Some South Indian Insects,” the only book 
on South Indian insects published till now. The control measures 
suggested for each insect are only brief bints and suggestions that 
can he added within the small space allotted ; so it is advisable to get 
further detailed information from books and specialists, especially in' 
cases where insecticides are attempted to be used. Unimportant 
plants and plants on which no important insects have been noted till 
now have not been included; nor do insects of minor importance find 
a place here. 

The list can by no means be said to be complete as mew and 
important pests are frequently noted; but it is believed to be up to „ 
date as far as onr knowledge of South Indian insects has advanced 
and might serve the purpose for which the author has prepared it. 


October 1922. 


T. V. RAMAKRISHNA ATYAF. 
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I.—INSECTS "AFFECTING IMPORTANT CULTIVATED PLANTS IN SOUTH INDIA. 








Insect. 

Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 

if any. ^ 

Remarks. 


OEKE AliSft 


Paddy (Oryza sativa),* 


f Paddy 
H-warming 
caterpi liar. 


West Coast tracts, 
Northern Oircars, 
Tinnevelly, Chin- 
glepat, Mysore. 


The caterpillar defoliates 
seedlings in the nur¬ 
series and young plants 
in the fields. 


Spodoptera maiiriiia, 
B. (Noccnid—moth). 


Paddy stem- 
borer. 


Northern Circars, 
Ceded Districts, 
Ramnad, South 
Malabar, Mysore. 


The caterpillar bores 
into the paddy stem 
and hills the shoot or 
causes white ears. 


Sckoenobius inoerteUw, 
W. (Pyralid—moth), 


f Rice hi spa ... West Coast, Salem, 
I Chingleput, North¬ 
ern Circars, North 
Arcot, Chittoor and 
South Arcot., 

Eioe leptispa ,,, Malabar; very rarely 
in other rice tracts. 


The grub mines into the 
leaf tissue and the 
beetle scrapes the green 
foliage. 

Grub and adult feed on 
foliage. 


Hispa armiqera, 01. 
(Chrysomelid— 
beetle). 


Leptispa pygmoea, B. 
(Chrysomelid—beetle). 


f Bice bug 


West Coast, Coimba¬ 
tore, TinneyelJy and 
rarely in the North¬ 
ern Ciroars. 


The adult and young ones 
such the juice from the 
tender ears and shoots. 


Leptoeorisa acuta, Th. 
(Ooreid—bug). 




I 


Flood the infested field and 
nurseries where water is 
available. Sweep with 
haiidnels in nurseries 
when the caterpillar is 
very young. 

Collect esrginasses and des¬ 
troy dead seedlings in 
nurseries before trans¬ 
plantation. Difficult to 
control in later stages. 

Use the ha-,.cinet and clip 
tips of seedlings, especi¬ 
ally in the nurseries, 
where the peat starts. 

Same as hispa 

Use handnet or big sweep¬ 
ing bag. Remove from 
tbe bunds other grasses on 
which the bug breeds. 


One of the worst pests of 
paddy in South India. 
(Colour fl, XX, S.S.I.) 


Sometimes reported as a- 
serious pest from Nor¬ 
thern Circars. (Col. Pi. 
XXIX, S.S.I.) 

This small bluish spiny 
black beetle is often 
found bad in South 
Kanara. (Col. PI. IX,, 

5.5.1. ) 

This is a smooth bluish 
black beetle. (Fig. 166, 

55.1. ) 

Bad in some years in tbe 
West Coast where it is 
called “ Chazhi” in 
Malayalam ; and Bambu- 
ehu in Kanarese ; emits a 
bad smell. Found also on 
ragi, oumbu, and other 
grasses now and then. 
(P.P.B., PI. 11-5-8). 


* For fuller information on Paddy pests the writer’s bulletin on Paddy insects (Madras Agrl. Dept. Bulletin No, 25, 1931) may be consulted. 
See also departmental leaflets Nos. 40, 41 and 42 on these three posts. 






I.—Insects affecting important cultivated plants in South India— cont. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Soientiflo name and 
classification. 

Suggestions for control, 
if^any. 


Insect. 


Hemarks. 


CEREALS— cont. 


Paddy {Oryza sativa )—contj 


Rice grass¬ 

hoppers. 

West Coast, Mysore, 
Northern Oircars, 
Tinnevelly, Ohin- 
glepiit and Coimba¬ 
tore. 

Peed on foliage and cut 
earheads. 

Hieroglyphus banian, P. 
and H, orizivorus, U. 
(in Ganjam) (Acridiid 
grasshoppers). 

Use handnets and bags on 
the field bunds soon after 
the early rains when eggs 
hatch out into hoppers; 
scrape bunds to destroy 
eggs in summer where- 
ever possible. 

Small grass¬ 

hopper. 

Common all over the 
province and rarely 
as a pest. 

Same bahlts as rice- 
grasshopper. 

Oxya velox, P. (Acri¬ 
diid—grasshopper). 

Use handnets when found 
in numbers. 

Rice case 

worm. 

West Coast, Coimba¬ 
tore, Mysore, Ohin- 
glepnt and Viaaga- 
patam. 

The caterpillars Cut the 
leaves into pieces and 
make cases in which 
they live and feed on 
the paddy leaves. 

Nymp hnla depunctalis, 
Gr. (Pyralid—moth). 

Flood the field, shake the 
plants with a long pole to 
make the cases drop down, 
Drain the Water or spray 
a thin film of kerosine oil 
on the water to kill the 
worms in the oases. 

Rice leaf- 

folder. 

West Coast tracts 
and Ganjam. 

Caterpillar rolls np leaf- 
tips and feeds on the 
green matter. 

C naphalocrocis medi- 

nalia, Gr. (Pyralid— 
moth). 

Clipping the leaf-rolls at 
the early stages. 

Paddy gall-fly. 

I 

N. Circars, Tanjore, 
Raninad and West 
Coast. 

The maggot bores into 
the stem, attacks bad of 
shoots and causes galls 
known as silver shoots. 
No ea.r3 are formed. 

Pachydiplosis oryzx, 

W. (Cecidomviid— 

fly). 

jNo effective remedy known 
yet ; keep the field bunds 
clear of wild grasses in 
which this insect often 
breeds. 


Known as “ PulpwnAu ” 
in South Malabar, 


(P.P.B., PI. III-1-3.) 


Pig. 426, S.S.r, 


The injur/ done to paddy 
is known as Kokku novu 


in Tamil. (Ool. PI. 
XXXII, S.S.I.) 


Sometimes sporadic caus¬ 
ing appreciable harm, 
(P.P.B., PI. V-5.) 


The disease is called 
“ Anailcombu” in Tamil,. 

Kodu ” in Telugu, 
(P.P.B., PI. IV-1.) 



Paddy mealy¬ 
bug. 


South Aroot, Triohi- 
nopoly, Salem, 
Tanjore, Coimba¬ 
tore, and rarely in 
Northern Ciroars. 


Colonies of this minute 
insect infest the inside 
of the paddy leaf sheaths 
and suck up the plant 
sap. 


Ripersia oryx(e, Gr. 
{Uoccid—mealy bug). 


No eileotive remedy known. 
As a preyentive, the early 
attacked plants may be 
removed and burnt to 
prevent spread. Infested 
seedlinifs may be elimi¬ 
nated while transplanting. 


The disease is known as 
“soorai” in Tamil and is 
sometiniBs bad in Triohino- 
poly, Tanjore and Sonth 
Aroot. .tffected Helds show 
patches of plants with 
disease ealle-'l “ Dtimpa' 
iegulu ” in Northern Oirears. 
fi'.P.B., PI, IV-i.) 


Eioe thrips 


Coimbatore, Tanjore, 
Malabar, Cbingle- 
put and Mysore. 


Paddy striped 
bug. 


Cauvery valley areas 
in the Trichinopoly 
District. 


Climbing cut¬ 
worm. 


Coromandel area in 
January-February, 


Paddy root 
caterpillar. 


North Malabar (in 
sandy coastal 

tracts). 


Eioe chafer 


Kanara and Mysore. 


Very small insects found 
in numbers on seedlings 
sucking Up plant juice. 

Settles in numbers on 
young plants and sucks 
up juice. 


Defoliation and cutting 
of earheads. 


Caterpillars cnt the 
leaves and stems of 
young paddy and drag 
them below the soil ; 
they live in tubular 
galleries below the 
plants. 

Grubs attack roots of 
young plants. 


Thrips oryzon, \Y, 
(Thripidse—Thrips). 


Tetroda histeroides, F. 
(Pentatnmid—bug'), 
another dark penta- 
tomid Scotinophora 
lurida B. is occa¬ 
sionally found with 
Tetroda. 

Cirphis albis tigma, M. 
(N ootuid—moth). 


Ancylolomia chryso- 
graphetla, K. (Pyralid 
moth). 


Phyllognathus dionysius, 
S'. (.Dynastid—beetle). 


Easily checked by flooding 
if water is available. A 
rain will check the pest. 

Handpicking and bagging 
in early stages and spray¬ 
ing of a deterrent if 
necessary. 


No effective measures 
known. Handpicking in 
early stages may check 
multiplication, 


A smart rain or flooding 
will bring up the cater¬ 
pillars and expose them to 
insect-feeding birds. 


Light traps may be kept 
early in the season to 
catch the adults. Irriga¬ 
tion water may be mixed 
■with some crude oil 
emulsion. 


The insect appears when 
the seasonal rains are 
delayed. (P.P.B,, PI. 
IV.3.) 

A brown bug with two 
whitish stripes. (P.P.B,, 
PI. VI.4,) 


Others noted now and 
then are C. loreyi, D. 
once noted in Tanjore. 
Cirphis micaceae, H in 
Cochin (1931). Another 
Noctuid found is 
Borolea venalba, M. 
(Tanjore, Chinglepnt). 
(P.P.B., PI. V-2._) 
Occasionally serious to 
young broadcasted 
paddy In April-Mav. 
(P.P.B., PI. V-i.) 


Very rarely noted as 
injurious. (P.P.B., PI. 
Vll-1.) 




I.—Insects affecting important cultivated plants in South India— cont. 


loaect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 

Scientific name and 

1 

Suggestions for control, 

to plant. 

classification. 

if any. 


Remarks. 


CEREALS— cont. 


Paddy {Oryza saiiito)—cont. 


Boot weevil ... 

Eistna and Guntnr. 

Grubs attack roots of 
young plants under 
water. 

^chinocnemus oryzce, M. 
(Gurculionid—beetle). 

Irriga,tion water may be mixed 
with some crude oiremnlsionor 
the water drained off. 

Paddy semi- 
looper. 

Coimbatore, Malabar, 
and other paddy 
areas. 

Feeding on leaves 

Pelamia frngaXis, P. 
(Noctnid—moth). 

Never noted as a pest 

Aellow hairy 
caterpillar. 

Northern Cirears and 
in all grass and 
paddy areas. 


Psalis securis, H, 

(Lymantrid—moth). 

Do. 

Rice skipper... 

In all paddy tracts ... 

Feeding on leaves 

Parnara mafkias, F. 

(tiesperiid— butterfly). 

Handpicking or netting of 
the caterpillars and butter¬ 
flies. 

Horned cater¬ 
pillar. 

Do. 

Do. 

Melanitis isniene, 0. 
(Nyraphalid—butter¬ 
fly). 

Do. 

Paddy earhead 
bug. 

Malabar, Kanara, 

Tinnevelly, and 

Anantapur. 

Sucking tender ears 

irlenida histrio, F. 

(Pentatoraid—bug). 

Netting the bugs ... 

Green spotted 
jassid. 

In all paddy areas ... 

Sucking tender parts ; 
often appearing in 

swarms and occasionally 
doing severe damage. 

N'ephoteitix hipunctatus, 
F, (Jassid—bug). 

Netting and light traps. 
Collecting with sticky 
winnows. 

White jassid. 

Do. 

Do. 

Tettigoniella, spectra,, D. 
(Jassid—bug). 

Collecting with handnets or 
bags and use of sticky 
winnows. 


A pest of very minor 
importance. (P.P.B., 
PI. VII-L) 

(P.P.B., PI. V-3.) 


Often found brooding on 
grasses. (P.P.B., PI. 
V-1.) 

A smooth green cater¬ 
pillar with distinct 

head. PI. XXVir, S.8.I. 
A smooth green cater¬ 
pillar with a pair of 
red horn-like processes 
on head. (P.P.B., PI. 
r[T-'7-9.) 

A small reddish brown 
active insect. (P.P.B., 
PI. VI-1.) 

Noted as serious in parts of 
Bengal and Central Province, 
minute green insect. Re¬ 
cently reported from Madura 
and Bamnad, (P.P.B., Pi. 
Tl-3.) 

A whitish insect slightly 
bigger than Nephotettix. 
Fig. 385, S.3.I. 




Oiroars jasaid. 


Nortkern circara 


Kistna leaf- 
hopper. 


Nellore, Kistna, Mala¬ 
bar and Cochin. 


Leaf-hopper 


Kellore 


North Mala- North Malabar 
bar leaf- 
hopper. 

Paddy leaf- Coimbatore 
weevil. 


Striped , leaf- 
beetle. 


Malabar 


Yellow blister 
beetle. 

Green blister 
beetle. 

Blue black blis¬ 
ter beetle. 

Paddy 

Bupterotid. 


^ In most tracts ..4 

1 

j 

South Kanara 

Agency tracts, Viza- 
gapatam. 


Occasionally appearing in 
swarms ; suck young 
plants and make them 
fade in patches in fields. 

Do. 


Occasionally appearing in 
swarms ; suck youug 
plants and make them 
fade in patches in fields. 

Feeding on paddy leaves. 


Do, 


Feed on the flower heads, 
chiefly pollen. 

Do. 

Caterpillars feeding on 
foliage. 


Deltocephalus dorsalis, 
M. (Jassid—bug). 


Nilaparvata sordescens, 
M. (Delphacidse—ful- 
gorid bng). 

Hysia atrovenosa, L. 
(Cixiidse—fulgorid 
bug). 

JSrythnoneura suirufa, 
M. (Fulgorid-bug). 


Athesapeuia oryzae, M. 
(Curoulionid—weevil). 


Oides affinis, F,* (Ohry- 
somelid —beetl e). 


Do. 

Do. 

Do. 

Do. 

Hardly a pest ... 

Hardlv a pest, though 
found in numbers some¬ 
times. 


1 


Smadl-sized sporadic 
leaf-bopper pests in 

^ different tracts ap¬ 
pearing in some years 
and causing some 
damage. For figures 
see P.P.B., PI. VI. 

J 

Another grey weevil, 
Myllocerus dentifer, F. is 
occasionally seen in 
some places on paddy 
bn b rarely doing serious 
barm. (P.P.B,, PI. 
vrf-2.) 

Reddish brown beetle 
with a black mark on 
each fore wing. Fig. 
(P.P. B,, PI. VII-5.) 

Figs. 147, 148, 154, S.8.1. 


Stout brown moth. 


Onathospastoides 
Touxi, 0. Lytta 
tenuicollis, Pall 
Spicauta sp. (Cant- 
harid—beetles). 

Nisaga simplex, W. 

(Bupterotid—moth). 


") Easily checked by netting 
[ or driven by smoke; 

beetle remains on plant 
I only for a short time 
J generally. 

Rarely a pest ... 


Paddy surface Coimbatore, Ananta- 
grass- pur, etc. 

hoppers. 


Feeding on young plants 
and doing some appre¬ 
ciable damage especially 
in small areas and 
nurseries. 


Acrotyhis humlertiana, 
S. Heteropternis res- 
pondens, W., Aelopus, 
affinis, B., Locusta 
dcnica, L,, Pyrgomor- 
pha conica, 0. (v^cri- 
diidsB—grasshoppers). 


Can be easily checked by 
netting, by poison baits or 
by poison dusting. 


Chiefly found in nurseries. 
All are small grass¬ 
hoppers, greenish, 

greenish brown or yel¬ 
lowish brown in colour. 


* The blue leaf beetle Ealtica cyanea,J, is often found in numbers on paddy ; it is not a pest of paddy but breeds on the plant Ammania in 
paddy fields. 



Insects affecting important cultivated plants in Soutli India —conL 


Insect. 

Distribution (in ’ 
pest form in case of 

Nature of injury done 

Scientific name and 

Suggestions for control. 

Remarks. 


important insects). 

to plant. 

olassifioation. j 

if any. 


CEREALS—coni. 


Paddy {Oryza satica )— cont. 


Bice stem fly... 

Coimbatora 

Larva boring in stem. 

Atherigon'i sp. (Antho- 
wyiid—fly). 

Only preventive methods 
feasible in this case. 

The insect is a minute fly 
noted only now and then 
in small nnmbirs. 

Kice flea 

beetle. 

Gr6davari 

Oanses dead-hearts in 
nurseries. j 

Chaetocnema sp, (Halti- 
cid—beetle ). 

Do. 

Very minute active 

beetles; rarely serious. 


Oliolam stem- 
boror. 


Northern Circars, 
Ceded diatricts, 
Coimbatore and 
Tinnevell/. 


Oholam 

ear head bog. 


Ceded districts, 
Coimbatore, Tinno- 
velly and Northern 
Oircara, 


Sed hairy 
caterpillar. 


In all dry areas, 
especially in red 
soil tracts of South 
Arcot, Salem, Ceded 
Districts, Triohi- 
nopoly and Mysore. 


Oholam .lorghum). 


Caterpillars bore through 
stem killing yonng 
plants and damaging 
older stems. 

The active green insects 
suck up the sap from 
tender earheads. 


Feeding on every part of 
the plant and skeletoni¬ 
sing it. 


Ohilo zonellua, S- and 
C. Sp. (Pyralid— 
moths). 


Galocoris anguatdtus, L, 
(Capsid—^bug). 

Another capsid, Mega- 
coelum syramineum, 
W. is also found with 
this bug occasionally. 

Amaact'i, albiatriga, \Y, 
(Arctiad—moth). 


Collect and destroy dead- 
hearts and destroy stubble 
after harvest. Difficult to 
check on old plants. 

No effective remedy known. 
In yonng and short plants 
netting and sticky win¬ 
nows may be tried to 
reduce damage. 

Light traps and bandpick¬ 
ing moths soon after the 
early rains when they 
emerge; plough badly 
infested fields in summer 
to expose underground 
pupae. 


More injurious to young 
plants; also found on 
maize, ragi, sugarcane, 
eto. Fig. 300, S.S.T. 

ilometimes serious in 
Coimbatore and the 
Ceded Districts. Fig. 
376, S.S.l. called Aggi 
•purugu ” in Ceded Dis¬ 
trict. 

Not BO bad as on cumbu 
or groundnut. See 
Mysore bulletin on the 
Kambli hula." PI, 

XVII, S.S.l. A pest of 
many other plants. 


Oi 



Cholam fly ... 

Coimbatore, Mysore 
and adjacent tracts. 

Larva attacks young 
seedlings causing dead- 
hearts. 

Atherigona indica, M. 
(Antliomylidae—fly). 

Cholam shoot 
bag. 

Coimbatore, Ceded 
Districts and 

Northern. Circars. 

Colonies of this small 
insect infest tender 
leaves and suck the 
juice. 

Pundaluoya simplicia,, 
D. (Fulgorid—bug). 

Shoot cater¬ 
pillar. 

Ooimbatoie ... 

Feeding' on foliage from 
inside leaf shoots. 

Oirphis uviipuneta, M. 
and rarely C. loreyi, 
D. (Noctaid—moths). 

Leaf-roller ... 

In all dry tracts 

Rolling leaf and feeding 
from inside roll. 

Mar,i.smin trapezaUs, G. 
(Pyralid—moth). 

Leaf weevil ... 

Coimbatore, Nor¬ 

thern Oiroars and 
Ceded Districts. 

Feeding on leaves 

Myllocerus discolor, B. 
(Cnrcnlionid—beetle). 

Cholam aphid. 

Coimbatore and Nor¬ 
thern Ciroars. 

!Foiin(3 ill Colonies inside 
tender shoots sticking 
up juice. 

Aphis maidis^ F. 

(Aphidae—bug). 

Earhead cater¬ 
pillar. 

Tanjore 

Feeding on the ripening 
grains. 

Fubleynma siUculat S. 
(N octaid—moth). 

Barhead web- 
bar. 

Ceded Districts and 
Coimbatore. 

Caterpillars found web¬ 
bing the grains in the 
earhead and feeding on 
the grains. 

Stenachroia elongella, H. 
(Pyralid—moth). 


Dead seedlings to be pulled 
out and destroyed while 
the field is thinned ; seed 
rate may be slightly 
increased in localities 
subject to infestation. 

No effective remedy Known ; 
pnll out first attacked 
plants to check spread ; in 
valuable plots spraying 
may be done with, a con¬ 
tact insecticide. 


Handpicking or dusting 
shoots with arsenates if 
necessary. 

Of minor importance 


Do! 


Dust tobacco powder, if 
necessary. 

Very rarely a pest... 


Barely a pest and only of 
local importance. 


Generally attacks only 
seedlings. (Big. 215, 
S.S.l.) 


Badly infested plants 
appear as though 
scorched by fire. Ants 
are fonnd visiting these 
insects. Th,ey are often 
fonnd in company with 
plant-lice. (Fig, 382, 
S.S I ) 

Not a serious pest gene¬ 
rally ; a stout smooth 
caterpillar, one of the 
array or entwornas, FI. 
XVIII, B.S.I. 

A yellowish brown moth 
with wavy marks on 
wings. Pi. XXXIII, 
S.S.I. 

A greyish brown sp. 
fairly common every¬ 
where ; the grub is often 
found feeding on roots 
of cholam, lagi, etc. 

Barely a pest. Commonly 
kept in check fay pre¬ 
datory insects. 

The adult insect is a small 
pale brown moth. 

Fig, 298, S.S.I. 
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CEEEALS— eont. 


Cholam (Andropogan sorghum )— cont. 


Plant bugs ... 


Bai'b ead cba- 
fera. 


Earhead blister 
beetles. 


Surface grass¬ 
hopper. 


Cholam gall¬ 
fly. 

Cholam mite ... 


Northern Ciroars, 

Tinnevelly, and 

many other parts. 

Attacking tender parts, 
especially the ripening 
earheads and sucking 
the plant sap. 

Nezara, viridula, I/., 
DoLycoris indicus, S., 
Agonoscelis nubila, If., 
Piezodo'iis rubrofas- 
ciatus, F. (Pentatomid 
—hugs). 

Handpicking and netting ... 

Ceded Districts and 

Feeding on the ears and 

jinatona stiHata, N., 

These beetles are con¬ 

Coimbatore. 

pollen. 

Oxycetonia versicolor, 
P-, Chiloloba acuta, W. 
Protpetia aurichalceae, 
F. (Oetonidae—chafer 
beetles). 

spicuous and can be easily 
checked by handpioting 
and netting, but they are 
pests very rarely. 

Do. 

Do. 

Onatkospastoides rouxi, 
C., f/ytta teniiicolUs, P. 

( Can tharid—beetles). 

As on Paddy ... 

Do. 

Attacking yonng plants 
and often cutting them 
down. 

Ohrotogonus saussurei, 
B. (Acridiid—grass¬ 

hopper). 

Netting and poison traps ... 

Coimbatore. 

Breeding inside the 

tender grains of cholam 
and making seeds 

empty. 

Contaritiia andropogonis. 
Felt. (Ceoidomyid— 
fly). 

No remedy known ... 

In most cholam 

The leaves are turned 

Paratetranychua indtcus. 

Dusting of fine powdered 

tracts. 

sickly ned by colonies of 
the mite feeding on the 
leaf tissue. 

H. (Acaii—mite). 

sulphur. 


Fiks. 352, 347 and 351, 
8.S.I. Pound mostly 
confined to the earheads 


Figs. 122, 123 and 124, 
S.S.I. 


See under Paddy. 


Small active creatures 
often resembling the 
soil in colour. 

Sometimes sporadic. 


All occasionally serious 
pest. Not an insect. 


00 


.i 


Pink borer ... 


White borer ... 


Cholam stem- 
borer. 

Black hairy 
caterpillar. 

Root lice 

Earhead 

caterpillar. 

Leaf Nootnid. 

Thripg 

Grasshoppers. 

Elea beetles. 


Eaci (Eleusine coracana). 


Caterpillar bores into 
stool and kills central 
shoot. 


Bores into stem as in 
cholam. 

Eats leaves and earheads. 


Sesamia inferens, W. 
(Noctuid—moth). 


Saluria injicita, 

( Py ralid—moth). 


W. 


Chilo zonellus, S. 

(Pyralid—moth). 
Estigmene lactinea, Cr. 
(Arctiad—moth). 


Same as above j the moth 
comes to light and so light 
traps may be tried early 
in the nurseries to trap 
moths about to lay eggs. 

As on cholam ... ... 

Collect the caterpillars in 
the early stages by jerk¬ 
ing the infested leaf over 


a pan of water C07ita]nitig a little kerosene. 


Tetranpwa hirsuta, 
(Aphidid—bag'). 


B. 


Irrigate with water mixed 
with a little of kerosene 
eamlsion or Crude oil 
emulsion. 


Coimbatore, Ceded 
Districts and 

Northern Ciroars. 

Coimbatore and Ceded 
Districts. 


In all tracts 
Coimbatore 


Co’mbatore tract „. 


Coimbatore and 
Mysore. 

Coimbatore, Vizaga- 
patam and many 
other jilaces. 
Coimbatore 


Coimbatore, Tlnne- 
velly and Eamnad. 


Coimbatore 


Caterpillar bores into 
lower portions of the 
stem. 


The minute insects attack 
roots and suck up the 
juice. 


Caterpillar attacks ear- 
heads in stacks soon 
after harvest. 

Sometimes bad in nur¬ 
series feeding on the 
young pRnts. 

Sometimes bad in nur¬ 
series ; sucking up the 
plant juice from seedlines 
Feeding on foliage of the 
young plants. 


Biting holes in the tender 
foliage. 


Stmplicia robustalis, G. 
(Noctuid—moth ). 

Laphygma sxigua, Hb. 
(N octuid—moth). 

Heliothripg indicus, B. 
(Thripidae—thrips). 

Several different kinds 
noted such as epp. of 
Oedaleus, Aeolopus, 
Chrotogonus, Acroiy- 
lus, etc. 

Ghaetuenema sp,, a leaf- 
beetle. Lema downsei, 
B. is also found. 
(Hispid beetles). 


Same measitres as suggested 
for cholam stem-borer 
above. 


Thrash the harvested crop 
soon after harvest. 

Netting or dusting arsen¬ 
ates. 

Flood the nurseries or spray 
tobafoo decoction. 

Use handnets or sweeping 
bags. 


Netting or dusting of arsen¬ 
ates. 


Also found on wheat 
maize, sugarcane and 
ohclam. The caterpil¬ 
lar has a uniform pink 
colour. (PI. XXI, S.S.t.) 

The borer is cream white 
in colour. Noted on 
paddy in Mysore. (Fig. 
304, S.S.I.) 

See under cholam stem 
borer. 

Known as the wooly bear 
(laterpillar j found on 
cumbu also. (Fig. 230, 
S.S.I.) 

Small white insects found 
in numbers attached to 
the underground roots 
and rootlets. (Fig. 390, 
S.S.I) 

Found as a pest of thatch¬ 
ing material iu Coimba¬ 
tore. 

Fig. 240, S.S.I. 

Yery minute insects. 

See Pig. 1, Thy. Mem. 

These do more harm when 
the crop is young when 
they can be easily 
checked. 

Very minute and active 
beetles; occasionally 
doing some damage. 
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if any. 


Remarks. 
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OtiMBU {Fennisetum typhoideum). 


Red hairy ' 

Coimbatore, Tinne- 

Feeds on the leaf, ear- 

Amsacia alhistriga, W. 

Same as the one noted 

caterpillar. 

vellr, South Arcot, 
Salem and Ceded 
Districts. 

heads and stem. 

(Arotiad—moth). 

above on cholam. 

Green plant- 

Tinnevelly, Ramnad 

Suck the juice from the 

Nemra viri&ula, L. 

Easily checked by hand¬ 

bugs. 

and Coimbatore. 

tender parts. 

EusaTCOcoris guttiger, 
Th. (Pentatomid— 

bugs). 

picking or by using hand- 
nets. The eggs and nym¬ 
phs which are easily found 
cut can also be destroyed 
promptly. 

Black hairy 
caterpillar. 

Coimbatore ... 

Feeds on the leaf, ear- 
heads and stem. 

Estigmene lactinea, Cr. 
(Arctiad—moth). 

Same as noted above on 
ragi. 

Deccan grass¬ 
hopper. 

Ceded Districts and 
Northern Mysore. 

Feeding on all parts of 
the plant. 

Colemanin sphenarioi- 
deg, B. (Acridiid— 
grasshopper). 

Netting, bagging, etc. 

Tinnevelly 
wingles s 
grasshopper. 

Coimbatore and 

Koyilpatti. 

Feeding on all parts of 
the plants. 

Othacris simulan$, Bol. 
(Acridiid—grass¬ 
hopper). 

Do. 

Earhead 

Coimbatore, Ceded 

Eat up the flower heads 

fiTiathospastoides rouxi, 

The beetles are sluggish 

beetles. 

Districts, Tinne¬ 

velly, South Aroot 
and Northern Cir- 
cars. 

and ripening ears. 

O. Lytta teniiicollis, 

P. (Canthrid—beetles). 

and so can be handpicked 
or collected in handnetg 
easily. They can also be 
smoked out of the fields. 

Seed bug 

Kistna District ... 

Sucks the grain soon after 
harvest. 

Aphanus sordidug, F. 
(Lygaeid—bag). 

Collect bugs with nets or 
cover harvested .seeds. 


Sometimes a bad pest of 
cumbu and gronndnnt. 
(PI. xm, S.S.I.) 


Hezara known as '‘Pack, 
alai" and" Navaipuchi ” 
in Tamii. Green and 
■flattish with the buggy 
smell. The other bug is 
small brownish insect. 

Xot commonly found. 


A wingless grasshopper 
also found on cholam, 
tenai, etc. So far con¬ 
fined to Ceded Districts. 

A small wingless grass¬ 
hopper. 


These generally appear 
when the plants are in 
flower and disappear 
very soon. (Pigs. 163, 
148, 147, S.S.I.) 

See under groundnut. 


TenAI {Setaria italica). 


Deccan grass¬ 

Bellary District and 

Completely eats up the 

Colemania sphenari- 

Netting, bagging, and 

hopper. 

North Mysore. 

young and grown up 
plants. 

oides, B. (Acridiid— 
grasshopper). 

poison traps. 

'Tenai erotylid. 

Coimbatore ... ... 

Larva bores into stem ... 

Anadastus parvulus, W, 
(Erotylid—beetle). 

Destruction of first attacked 
shoots and collection and 
destruction of the beetles 
when found. 

Deaf-weevils. 

South A root, 

Coimbatore and 

Ceded Districts. 

Eating the leaves 

Myllocirus dentifer, F,, 
and M. transmarinus, 
H. (Caiculionid— 

weevils). 

Handpicking and netting. 
The beetles could be 
jarred from the plants 
over a bucket of water and 
kerosene. 


Maize (Zea mays). 

Almost all insects found on cholam attack maize also ; of these maize pests the chief are— 


Pink borer ... 

Coimbatore, Northern 

Stem-borer ... ... 

Sssamia inferens, W. 
(N ootnid—moth). 

Same as ragi pink borer ; 


Circars and Ceded 
Districts. 


same measures to be 
adopted. 

Cholam shoot 
bug. 

Coimbatore, Ceded 

Districts and 

Northern Circars. 

Sucks the juice from 
tender parts. 

Pundaliioya simplicia, 
D. (Pulgorid—bug). 

See under cholam ... 

Cholam stem- 
borer. 

Do. 

Do. 

Chilo zonelliif, S. 

(Pyralid—moth). 

Do. . 

Leaf Noctnid. 

Coimbatore, Northern 
Circars, Salem, etc. 

Feeds on the foliage and 
sometimes serious. 

Lophygma exigua, H. 
(Noctuid—moth). 

Handpick or net caterpillars 
or dust arsenate on 

infested plants. 

Grasshopper ..• 

Coimbatore and 

Northern Circars. 

Feeding on green parts ... Orthacris elegans, Bob 
(Acridiid—grass¬ 
hopper). 

Millets {Panicum spp-)- 

Do. 

Pauivaragu 

Coimbatore and 

Larva and adults feed on 

Chaetoc^ema pusaensis, 
M, (Halticid—beetle). 

Netting or dusting of 

flea beetle. 

Guntur. 

foliage and also cause 
dead-hearts in nurseries. 

arsenates. 


Yery serious during 
certain years in Bollary 
District ; does more 
harm to this crop than 
others in this tract. 

A blue and red beetle; 
not an important pest. 

Thongh these are of 
minor importance they 
sometimes appear 

sporadically as pests of 
millets and defoliate the 
plants. 


See under ragi pink 
borer. 

See under cholam. 


Do. 

A sporadic local pest in 
some tracts. 

Wingless grasshopper. 


Very minute active 
beetles, occasionally 
found in numbers. 
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if any. 
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Wheat (Triiictim vulgare). 


stem-borer ... 

Coimbatore and 

Bellary. 

Caterpillar bores into 
stem and kills shoot, 

Sesamia inferens, D. 
(.Nootuid—moth). 

This is the same as the ragi 
pink borer and the same 
measures will apply. 

Plant iioe 

Do. 

The rnitmte insects suck 
up the juice from tender 
parts. 

Tos^optera graminu^n, R. 
(Aphid—bug). 

If badly infested, the plants 
may be sprayed with crude 
oil emuLsion if the crop is 
a valuable one, but gene¬ 
rally the pest is checked 
by predators. 

Termites 

Do. 

The ants eat up roots 
of growing plants. 

Microternies obesis, H. 
('1 erniitidae—white- 
ant), 

Mix contact insecticide with 
irrigation water. 


Sugarcane (Saccharum officinarum). 


Cane stem- 

borers. 

Northern Circars, 

Coimbatore, South 

A rcot, Chittoor and 
South Kanara. 

Boring into stem, killing 
young shoots, and 

damaging growing 

canes. 

Two or more species 
are found. Chief 

species sre Argyria 
sticiicraspis, H., and 
Diatroea venosata, W. 

( Pyr alid—moths). 

The injury is more serious 
in young plants. PnlHng 
out and destroying dead- 
hearts will check the 
Spread of the pest. Very 
little damage done to 
older plants. 

Cane white 

borer. 

Coimbatore, South 
Arcot and Bellary. 

The white 
bores into 
from the 

unlike other 

caterpillar 
the stem 
topshoot 
borers. 

Scirpophaga aanthogas- 
trella, W, (Pyralidae 
—moth). 

Not so serious as the other 
borers. In early stages 
the attacked top shoots 
may be clipped. Egg- 
noasses easily made out 
can be collected. 


See under ragi pink 
borer. 

Minute insects found in 
colonies and visited by 
ants and predators like 
lady-bird, beetles, hover 
flies and ohrysopa. 


The borers form the 
most important of cane 
pests in the province. 


Figs. _ 302, 303, S.S.L 
S. nivella, F., is also 
sometimes noted in 
Godavari. 


Termites 

In almost all cane 
tracts. 

Bore into tho planted 
setts underground 

hill the tender shoots 
and buds. 

Odontotermes ohesus, 

R. (Termitidae— 

white-ant). The ant 
Dorylus is also found 
sometimes. 

Fields should he cleared of 
white-ant nests before 
planting. Disease-free 

setts should be planted. 
•Fields showing attack 
may be irrigated with 
water containing crude 
oil emulsion. 

The pest is often serious 
in virgin fields and the 
setts and seedlings 
suffer much. 

Cane 6y 

South Kanara, 

Sucks up juice from 

Pyrilla perpusiUa, 

Leaves containing egg- 

A straw coloured active 

Cane mealy- 

Ooimhatore, North¬ 
ern Ciroars, South 
Aroot and Goda- 
Tari. 

tender portions. 

(Fnlgorid—bug). 

masses and nymphs can 
ho clipped and the pest 
easily con'rolled if attend¬ 
ed to in time. 

insect with the head 
drawn forwards. Seri¬ 
ous only in rare cases 
and in small areas. 
(Fig. 381. S.S.I.) 

Coimbatore, South 

Numbers of these small 

Ripersia sdcchari, Gr. 

Nothing effective can be 

Colonies of this insect 

bug. 

ArC3t and North¬ 
ern Circars. 

insect settle at the ^ 
lower portions of the 
cane stem and suck the 
jnice. 

(Coooid—Mealy bug). 

done except by using 
healthy .seed and treating 
first attacked canes as a 
provontire. 

are found attached to 
the lower uodes cf the 
cane enclosed by old 
leaf-sheaths. 

Cane scale 

insect. 

Salem 

Cover stem inside of leaf 
sheaths and suck the 
juice. 

Aclerda j^ponica, N. 
(Cncoid—scale 
insect). 

! Spraying with contact in¬ 
secticide. 

Rarely a. pest. 

Cane mealy 

Coimbatore, South 

Sucks up juice from 

Alenrolohus harodensiiji, 

Prune badly infested leaves 

Fig. 394, S.S.I, 

wings. 

Arcot and Goda¬ 
vari. 

leayes and makes the 
crop sickly and stunted. 

Msk. NeomasTcellia 

6er^ii, Sign. (Alenro- 
didao—Mealy wings). 

and spray contact insecti¬ 
cide. 

Cane hes- 

Coimbatore, South 

Caterpillar feeds on the 

Telicota augias, L. 

Handpick caterpillars and 

Fig. 394, S.S.I. 

perid. 

Arcot and N'orthern 
OircarB. 

leaves. 

(Hesperid—butterfly). 

net butterflies. 


Cane leaf- 

hopper. 

Do. 

Found in numbers on 
leaves. Leaf-sucking 

bugs. 

Assamia moesta, W. 

(Fulgorid—bug). 

Not a pest usually though 
found in numbers. 

Small black fly-like 
insects. Fig. 3S0, S.S.I. 

Cane hispid. 

Coimbatore and 

Northern Circars. 

Grubs and adults feeding 
on tender foliage. 

PTiidodonta mode^ti, W. 
(Hispid—beetle). 

Hardly a pest 

Insects similar to rice 
hispa. Plate IX, S.S.I. 

Cane thrips ... 

Coimbatore and 

South Arcot. 

Sucking juice from 

tender leaf tips and 
making them curled 
and rolled up. 

Bregmatoihrips rwma- 
krishnae, B. (ThripidaB 
—thrips). 

Clipping the onrled leaves. 
A very minor pest. 

Minute small insects of a 
dark brown colour. 
See page 267, Thy. 
Mem. 

Cane root lice. 

Coimtetore ... 

Attack roots 

Tp.^ranPU'*'CL ulmiy 
hatorsnsisy G. 

See under ragi root aphis. 

Noted only in Coimbatore 
till now. 


I 
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PULSES. 

Bed-gram (Cajanas indicus). 


Gram cater- 

Throughout South 

Eats leaves and bores 

Belioihis olsoletay Fb. 

In early stages handpicking 

pillar. 

India. 

into the seed pods 
eating up the seeds. 

(Nootuid—moth). 

may be tried ; difficult to 
check when too iate and 
in largo areas. 

Plume moth ... 

Do. 

■ 

The same damage as 
above. 

Exalastes aiomosa, W. 
(Pterophorid—moth). 

Same as above 

Bed hairy 

Mysore . 

Feeding on all green 

Amaacta albisiriga, W. 

See under cholam ... 

caterpillar. 


parts. 

(Arctiid—moth). 


Pod-fl/ 

Do. . 

The small maggot bores 
into the seed pod and 
damages the seeds. 

Agromyza obtusa, M. 

(A g re my z 1 d — fly ). 

No effective remedy known. 

Bud -weevil ... 

Coimbatore and 

The grub and the adult 

Gmthorhynehus as- 

Shake the shoots and 

Gram pod bag. 

Northern Circars. 

feed on the flowers and 
buds and destroy them 
preventing pod forma¬ 
tion. 

parities, F. (Curouli- 
ouid — -weevil). 

collect the weevils on 
infested flower buds, or 
dust with arsenate 

powder. 

Coimbatore, Ceded 

The adult and young ones 

Clavigralla horrens, D. 

Collect with nets and 


Districts and 

suck the juice from 

Sometimes also 0. 

destroy eggs on pods on 

Leaf-weevil ... 

Northern Circars. 

young seed pods. 

gibbnsa, S. 

lefives. 

Coimbatore, Ceded 
Districts and South 
Arcot, 

Leaf-eater . 

Episomus lacerta, F., and 
■ MtjUocerus spp. also 
sometimes found. 

(Cnrculionid — weevils). | 

Collect with handnets 


Eemiirks. 


Also attacks groundnut 
and Bengal-gram, A 
stout cylindrical 

greenish caterpillar. 

(Fig-. 235, 8.8,1.) 

A email light green cater¬ 
pillar covered ,ivitli 
small spines and hairs. 
The moth has plumed 
wings. (PI. XXXVIII, 

5.8.1. ) 

Often bad on red-gram 
in Mysore. 

The adnifc insect is a very 
small bluish blackfly 
like the housefly but 
much amaller, (Fin- 
216, 8.S.I.) 

Small greenish brown 
weevil. (Fig. 194 . 

5.5.1. ) 


An active grey brown 
insect with sharp- 
shoulder spines. 

Stout ashy grey weevi! 
fairly Common on most 
pulses. 


Tussock hairy 
caterpillar. 


Orange-banded 
blister 
beetle. 


Crab cater¬ 
pillar. 


Leaf and shoot 
folder. 


leaf roller ... 

Blue butter¬ 
fly. 

Scale insects... 


Leafcutter bee. 


BrucLid 


lab-lab bug ... 


Verpuchi 


i 


Coimbatore and 
Northern Circars. 


In all tracts 


Coimbatore, Malabar 
and Ganjani. 

Coimbatore and 
Northern Circars. 


In all red-gram 
tracts. 

In all tracts .„ ... 


Coimbatore and 
Northern Circars. 


All over South India, 


Coimbatore and 
Mysore. 

Coimbatore, Mysore 
and Northern Cir- 
oars. 

South A.rcot, Bellary 
and Coimbatore. 


Caterpillar feeding on 
leaves and tender 
shoots. 


Feeding cn flowers and 
tender shoots. 


Caterpillar feeds on 
leaves and shoots. 


Caterpillar webs together 
leaves and top shoots. 

Caterpillar rolls the leaf- 
tips. 

The larva feeds on the 
pods and flowers. 

Infest shoots and stem in 
colonies and suck juice. 

Outs pieces of tender 
leaves and carries the 
pieces to the nest. 

Feeding and breeding on 
pods in fields. 

Sucking plant sap from 
tender parts. 

Grub of beetle bores into 
stem close to the roots. 


EuprocHs fraterna, M. 
(Lymantrld—moth). 


Mylabtis pustulata, Th. 
(Cantharid—beetle). 


Stauropus alternus, 
tv. (Notodontidae— 
moth). 

Eucosma crHica, Mey. 
(Enoosmid—moth). 


Qracillnria soyella, D. 

(Graoillariad—moth). 
Polyommatui hoeticus, 
L. (Lyeaenid—but¬ 
terfly). 

Cercplafitodes cajani, M, 
and Lecaiiivm longu- 
lum, D. (Coccid— 
Scale insects). 
Megachile anthracina, 
Gm. (Apidae—bee). 

Brvchvs theohromae, 
L. (Brnohid—beetle). 

Coptosoma cribraria, 

F. (Pentatomid— 
bng). 

Sphe-noptera perotteti, 

G. L. (Buprestid— 
beetle). 


Handpick leaves containing 
the larvae feeding 
together in numbers and 
if necessary spray or dust 
arsenate. 

Easily checked by hand¬ 
picking or netting. The 
beetles are slow fliers. 


Generally not a serious 
pest. Can bo handpicked. 
Often heavily parasitised. 

Handpick webbed leaves 
and shoots. 


Hardly a pest 

A minor pest. Butter¬ 

flies can be netted. 

Prune badly infested 

shoots and spray others 
vritb contact insecticide. 

May be caught by nets or 
the leaves can be dusted 
with arsenates. 

iColIect beetles with nets ... 


Collect hugs by nets 


Barely a sprion,s pest of 
red-gram, usually a pest of 
groundnuts ; only pre¬ 
ventives possible. 


A reddish hairy cater¬ 
pillar, often found on 
castor and roses also. 


The beetle is often found 
on different kinds of red 
and yellow flowers such 
as Hibiscus, priokly- 
pear, gogu, etc. (Fig. 
119, S.S.I.) 

A curiously looking 
greyish brown cater¬ 
pillar. (Fig. 979, 
S.S.I.) 

A minor pest. The 
caterpillar is a short 
pale yellowish creature. 
(PI XXXIX, S.S.I.) 


Small bluish butterfly 
with short stout fleshy 
larva. (Fig. 288, S.S.I.) 
See Fig. 400, S.S.I. 


This is also noted in 
plints like roses, 
cassia, etc., in gardens. 
One of the few pulse- 
beetles found in the 
field also. 

Small greenish bug found 
on lab-lab, pongamia io 
swarms, with a bad smell-. 
See under groundnut. 


I.—Insects affecting important cultivated plants in South India—corat. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification, 

Suggestions for control, 
if any. 


lieinark.«. 


PULSES—coni. 


Bengal-qeam (Cicer arietinam), 


Gram cater¬ 
pillar. 


Coimbatore, Ceded 
Districts and North¬ 
ern. Ciroars. 


Eating leaves and tbe Heliothis obsoleta, Fb. 
seeds by boring into (Noctuid—moth), 

pods, 


Same as the one on red- 
gram (see above). Same 
control measures. 


Black and Gbeen geams (Phaseolus radiatus and P. muvgo). 


Pod borer 

All over South 

India. 

Caterpillar damaging 

seeds. 

Maruca tettulalis, G. 
(Pyralid—moth). 

Only preventive method of 
plucking off first attacked 
pods practicable in the 
early stages. 

Sphinx cater¬ 
pillar. 

Northern Circars 

and Coimbatore. 

Defoliating the crop 

Uerse convolvuli, L, 
(Sphingid—moth). 

Eggs and oaterniilars which 
are very conspicuous on 
the plants can he har d- 
pioked and destroyed ; 
the infested fields may be 
ploughed up after harvest 
to kill underground pupse. 

Green leaf- 

oaterpillar. 

All over the pro¬ 
vince. 

Feeding on leaves 

Avftzia rubriean, B. 
(N octuid—moth). 

A minor pest. In bad 
cases arsenates may be 
used. 

Pod weevil 

Coimbatore and My¬ 
sore, 

Feeding on leaves and 
breeding in pods. 

Apion amplum, F 

(Cuvculionid—beetle). 

Collect the beetles or dust 
plant with arsenate if 
serious. 

Plant lice 

All over the pro¬ 
vince. 

Crowding on tender 

shoots and sucking the 
sap. 

Aphis sp. (Aphid— 

plant-louse). 

May be sprayed with a con¬ 
tact poison in valuable 
plots. Commonly check¬ 
ed by predators. 


It is a major pest of 
Bengal-gram in South 
India. The pest is 
sometimes checked by 
parasitic wasps and 
dies. 


Found also on other 
grams and sunnhemp. 
Not a serious pest. 
(Fig 305, S.S.I.). 

Stoat big caterpillar. 
Sometimes caoses seri¬ 
ous damage. (Fig. 272, 
S.S.l.) 


Fig. 254, S.S.l. 


Very small ant-like black 
insects, often bad on. 
black-gram in Mysore. 

I'olonies of the minute 
insect often cause some 
appreciable damage. 


F—e- 

o> 


Leaf weevils ... 


Green-gram 

weevil. 


Pod-borer 


Leaf cater¬ 
pillars. 


Hairy cater¬ 
pillar. 


Stem fly 


Plant lice 


Blister beetles. 


Bine butterfly. 


1 Coimbatore, Coorg, I Peeding on the leaves 

Alcides collaris, P, A. 

Collect weevils by the 

j Ceded Districts, 

j Salem, Tinnevelly, 
etc. 

Ceded Districts ... 

and shoots. 

fabricii, P, (Cnrcnlio- 
nid—weevils). 

hand. 

Damaging’ the seeds ... 

Pachytychius mungonis, 
M. (Cnvoulionid— 

weevil). 

No effective remedy kno’Wn 
except preventive method 
of picking of attacked 
pods. 


Horse-gram (J>olichos lifhrus). 


All over South 

India. 

Caterpillar damaging 1 

seeds. j 

Utiella zinkenella, 
iPyralid—moth). 

Tr, 

i 

Only preventive method of 
plucking ofi! first attacked 
pods practically in the 
early stages. 

Coimbatore, Ceded 
Districts and Nor- 
them Oiroars. 

Peeding on foliage 

I 

Azazia ruhrica-ns^ B 
(Noctuid-inoth), Na- 
eoleia (Lamprosema) 
indicafa, Pb, (Pyra- 
lid—moth). 

Generally of minor impor¬ 
tance. Spraying or dus¬ 
ting with arsenates in 
serious attacks. 

Mysore . 

Do, 

Diacrisia ohligua, 
(Arctiad—moth). 

W. 

Handpioticg cf leaves con¬ 
taining the gregarious 
larv;®. 


Cow Pea {Vigna catiang). 


Coimbatore and Tin- 
nevelly. 

Maggots bore into stem 
of plants. 

Jgromyza phaseoli, 

! oq. (Agromyzid— 

fly). 

No effeotive'remedy known. 

In all tracts 

Sucking up the juice ... 

Aphis sp. (Aphididae— 
bug). 

May be sprayed with a con¬ 
tact poison in valuable 
plots,- commonly checked 
by predators. 

Do, 

Feeding- oji flowers 

The common spp. 

noted on cereals and 
Gantliaris seiaceae. 

Haudnet beetles 

In most tracts 

The Caterpillars bore 
into the seed capsules. 

Euchrysops cneyuB, P., 
and Polyommatus 

hoeticHS, L. (Lycaenid 
—butterflies). 

Only preventive method, 
plucking off early attack¬ 
ed pods. The caterpillars 
may also be handpicked 
in early stages. The but¬ 
terflies can be netted. 


Rarely serious. (Pigs. 197 
and 195, S.S.I.)' 


Also attaobs daincha 
pods in Coimbatore. 
(Pig. 1S4, 3.S.I,) 


Pound also on other 
grasoB and snnnbennp. 
Not a serious pest, 
(Fig. 305, S.SJ.) 
Sometimes occur as 
sporadic pests. (Figs. 
254 and 310, S.S.I.) 


Noted sometimes serions 
in Mysore, 


Similar to the red-gram 
pod fly in general ap¬ 
pearance and habits. 
(Pig. 217, S.S.I.) 

Colonies of this minute 
insect often cause some 
appreciable damage. 

The last one wa.s once 
found bad in Gfldavari 
in 1919. 

The caterpillars are soft 
and fleshy and the butter¬ 
flies small and bluish, 
found often flying in the 
fields. (PI. XXVI, 
Pig. 288, S.S.I.) 


I.—Insects affecting important cultivated plants in South. India— cont. 


Distribution (in 
pest form, in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 
if any. 


liemarks. 


PULSES— cont. 


Cow Pea. {Vigna catiang) —cont. 


Leaf cater¬ 

pillar. 

In all tracts 

... 

Leaf feeding 

Azalia ruhriccms, B. 
(N octuid—moth). 

Handpick caterpillars and 
spray stomach poison 
when needed. 

Pod bugs 

Coimbatore 

Malabar. 

and 

Sucking sap from pods 
aud tender parts. 

Riptortus pedestris^ Fb., 
R. linearis, F., and 
Anoplocnemis phasia- 
na, F. (Coreidae— 
bugs.) 

Gatoh bugs with nets and 
destroy eggs laid on pods 
and leaves which can be 
easily seen. 

Stem-borer 

beetle. 

Travancore 


Larva boring into stem... 

Oberea sp. (Oeramby- 
cid—beetle). 

Destroy badly infested 
plants and beetles if found. 


Field Bean {Dolichos lallah). 


Plant lice 

In most tracts 

Sucking up the juice 

Aphis medicagenis, K, 

( Aphidldao—bug). 

Same remedy as in Cow 
pea plant-lice (see above). 

Do. 

Do. 

Do. 

Ooptasoma cribrarla,, F. 
(Pentatomid—bug). 

The eggs and the adults 
can be easily collected 
and destroyed, the latter 
by handiiets. 

Leaf weevil ... 

Coimbatore, Ceded 
Districts and 

Northern Circars. 

The insect defoliates the 
plant; sometimes seri¬ 
ously. 

Rpisomm lacerta, F. 
(Cnrculionud—weevil). 

Beetles to be collected by 
hand or by jerking over 
pan of water and kero¬ 
sene. 


A looper caterpillar oo- 
casionally found on 
most pulses. (Fig. 254, 
S.S.I.) 

Large-sized active bugs 
found on other pulses 
also. (Figs. 334 and 
360, S.S.I.) 

Minor pest. 


The young shoots and 
vines are covered with 
. these minute insects 
in bad attacks. 

Small active greenish in¬ 
sects found in thou¬ 
sands on the tender 
vines, possess the usual 
buggy smell. (Fig. 345, 
S.S.I.) 

A stout greyish weevil, 
sometimes numerous 
on the field bean crop 
(Fig. 184, S.S.I.) 



Pod borer 

Coimbatore and 1 

Caterpillar bores into 

Adisura afkinsoni^ M. 

Only preventive method 

A cylindrical greenish 

caterpillar. 

Northern Circars. j 

the pod and eats the 
seeds. ^ 

(Kootuid—moth). 

feasible ; first attacked 
pods to be plucked off. 

caterpillar found during 
the cold weather, some¬ 
times checked by para¬ 
sites ; more or less like 
gram caterpillar in ap¬ 
pearance. 

Leaf-miner ... 

Coimbatore, Malabar 
and South Kanara. 

Minute caterpillar mines 
into leaf-tissue and 
feeds from inside. 

Cyphoatieha coerulea, 
Meyr. (araoillariad- 
mot.h). 

The blistered leaves to be 
picked oS as a preventive. 

The affected leaves show 
blistered white patches 
through which the small 
pink caterpillar is 
visible. 

Sphinx cater¬ 
pillar. 

In all tracts 

1 

' 

The long stout cater- 
pillar eats the leaves. 

Acherontia atyx W. 

and A, Lochesis also 
sometimes. (Sphin- 
gid-moths). 

! 

The same measures as for 
green gram sphinx cater¬ 
pillar (see above). 

A stout built long green 
caterpillar with a horn 
above the tail region 
with golden yellow 
bands at sides ; found 
On gingelly and brir jal 
also. (Col. PI. XXIY, 
S.S.I.) 

Shoot borer ... 

Coimbatore ... ... | 

i 

The caterpillar bores into 
the young distal shoots. 

Zaapeyresia torod elta, 1 
Meyr. (Enoosmid— 

moth). 1 

Clip first attacked sboots 
as a preventive. 

A minor local pest. 

Stem-weeril... 

Coimbatore, Salem . 
and ¥ 01 -th Arcot. 

Larva causes galls in 
stems. j 

Alcide.f! pietus. Boh 
(^Ourcnlio.nid—weevil). 

Destroy first formed galls 
and the weevils seen on 
the plant. 

Often a local pest in old 
vines. 

Leaf hispid ... 

Malabar and Tar.Jore 

Leaf-feeding ... ... 

Flatypria hyatrix, Pb. 
(Bispidae—beetle). 

Collect beetles or dust arse¬ 
nate on leaves. 

A roundish small spiny 
insect like the hispa. 

Stem boring 
chrjsomelid.; 

Mysore and Coorg ... 

Boring into stem and 
causing galls, 

Sagra nigriia^ Oliv# 
(Chrysomelid—beetle). 

Sernove first attacked vines 
as a preventive, or cut 
open the galls and destroy 
the grnbs. 

A shining green beetle 
with swollen hind legs. 
See Mysore Journal of 
the Agricultural Union, 
1921, p, 16. 

Thrips 

Coimbatore and 

Northern Circars. 

.Swarming inside flowers 
and tender shoots. 

Taeniothrips distalia, 
Ky. (Tbripidae- 

thrips). 

Spray with tobacco decoc¬ 
tion. 

The insect sometimes 
cansee some harm see 
p. 256, Thy. Mem, 



I.—Insects affecting important cnltiyated plants in South India— cent. 


InSBot, 

Distribution (in 
post) torn) in case of 
important insects). 

jSlatnre of injury done 
to plant. 

Scientific ca-ue and 
classification. 

Suggestions for control, 
if any. 

Remarks. 

Spotted boll- i 

In all ootuoa areaa ,,, 

F 

OoTTorf (G 
The caterpillars bore into | 

IBRE CHOPS. 

'ossypiv/m ’herhaceurri), * 
Earias /alia, S. and 

Proyentive methods alone i 

These are bigger cater- 

worms. 


ton oboota of young 

Haritui insulana,, B. 
(Noctuid—moths). 

Platy^dra gossypiBlla^ S. 

practicable. Clip off 

pidara than the pink 

Pink boll- 

i 

Do. 

plants and into tbe bolls 
of older onoa. 

! Tbs caterpillar bores into 

shoots when they are 
attacked and piok off 
early attacked bolls to 
prevent further multi¬ 
plication. 

Preventive measures alone 

boll-wOrni and of a. 
greyish green spott-^d 
appearance; attack 

young plants and also 
bolts. (Col. PI. XXIII, 
S.S.I.) 

The small pink-ooloured 

worm. ' 


the bolls and feeds on 

(G-elechiad—moth). 

are prsctioable. Selec- 

caterpillar is a serious 

stem -woeyil 

Coimbatore, Madura 

the seeds. 

- 

The grubs bore into the 

Pempheres affinis, P. 

tion of healthy seeds for 
sowing and picking off 
early attacked bolls to 
prevent multiplication are 
the chief. The cater¬ 
pillars are genernlly para¬ 
sitized by wasps. Act 
according to Pest Act. 

Preventive method alone 

pest of cotton in many 
cotton-arowiDg coun¬ 

tries of the world. (Col. 
PI. XLII, S.S.I.) 

The insect is a small 


and Ramnad, 

stem and cause galls. 

(Cnronlio.Did—weeyii). 

practicable. Kemove first 

weevil and an irapor'atit 

Plant-lice 

Ooimbatora, Tinne" 

Suet the juice from the 

Aphis gnssypii, G. 

attacked plants. 

May bo sprayed with a con- 

pest especially oS camho- 
dia cotton in and around 
CoimViatoie (Figs. 193 
and 199, S.S.I.) 

Miiiuto insects. Often 


Telly smd Ceded 

tender portions. 

(Aphidid—bug). 

tact poison-like crude oil 

cause appreciable injury 


Districts. 



emnlaion or fish oil soap. 

! 

to young cotton crop y 
ants visit them. 


Leaf-roller ... 

All over the pro- 

Caterpillars feed inside 

Sylepta derogata, Fb. 

The leaf-rolls containing 


vince. 

rolls of cotton leaves. 

(Pyralid—moth). 

the ca^.erpillars are con¬ 
spicuous and can he col- 





lected and destroyed 

easily. 

Dusky bug ... 

In all cotton tracts. 

Sucks the juice from seeds 

Oxycarenus loetus, K. 

Prematurely opening bolls 


and stains the lint. 

(Lygaeid—bug). 

should bo collected early 
as they harbour the post 
and all Tcapza conhaining 
the pest should be kept 
separate and fumigitecl. 






Bed cotton 

All over the pro- 

Punctures the boll, sucks 

Di/sd^rcics cingnldtuSf 

Fggs and nymphs can be 

bug. 

Tince, 

up the juice and stains 

P. (Pyrrhooorid— 

liaadpicked and the bugs 


the lint. 

bug). 

shaken over a pan of water 
and kerosene. 


Somi-looper 

In cotton tracts 

Leaf-eaters 

Gosmophila indica, G., 

Barely serious. If bad. 

caterpillars. 



Taracha %itidula, P., 

spray with arsenates; 



and Acontia graeUsi, 
-F. (Noctnid—moths). 



Dotton • bud- 

Coimbatore, Tinne- 

Feeds on the top shoot 

Phycita infusalla, M. 

The attacked top shoots 

worm. 

velly and Ceded 

in a fold. 

( Pyrali d—moth). 

which are easily seen to 


Districts. 



be clipped. ■ 

Boll-boring 

Coimbatore ... 

Boring into bolls 

Heliothis ohsoleta, F. 

Very rarely fonnd ... 

noctuids. 



and Rabila frontali.i^ 
W. (Nootuid—moths). 


stem-boring 

Ceded Districts 

Larva boring into stem ... 

Sphenoptera gossypii^ K, 

Destroy f.rst attacked 

buprestid. 



(Buprestid—-beetle). 

sterna. 

Shoot -weevil. 

Coimbatore ... 

Feeding and breeding on 

Alcides affaber, F. (Our- 

Handpick the beetles 



the Blioota. 

culionid —weevil). 


Cotton blossom 

OhiG^ileput and Ooim- 

Feeding inside the 

Amorphoidea arcuata. 

Pick off and destroy badiy 

weevil. 

batore. 

Sowers, 

1st. (Curouliouid— 

infested fiower-5 and des- 




-weevil). 

troy the weevils. 


The xoseot is a gi-oen long 
ca.tpri>illar living in 
rolls of cotton leaf; fonnd 
also on other malvacs- 
ous plants. ICol. PI. 
XXXV, S.S.I.) 

Small diiskv brown insect 
found crawling- in num¬ 
bers in open cotton bolls 
like ants. (Pisr. 367, 

S.S.l.) 

A I'ed and black insect 
found in numbers ou 
isolated plants in all 
stages. (Ool. PI. XLVI, 

S.S.l.) 

Pig-s. 257, 243, 249, S.3.1. 


A email a'reen caterpillar 
with black head, gene- 
rally found on young- 
plants. (Col. PI. XXXI, 

S.S.l.) 

The first is the notorious 
Aiaoric-in cotton boll- 
wonii”. Is chieSy a pss b 
of piilsea ill India, 

Plate Tin, S.S.l. 


Pig'. 197, S.S.l, 

A -vary bro-wti B-mall wee¬ 
vil, not generally found 
as a pest. CluSely nUied 
to a very serious cotion 
pest in trio Philippines. 
(.-1. lata, V.) 


* Detailed information on cotto'u. pests may be lonud in the author’s bulletin on cotton insects in S. India. Agv. Deptt. Bull. To. 28. 
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Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientifio name and 
classification. 

Suggestions for control, 
if any. 


Remarks. 


FIBRE CROPS — cont. 


Cotton i&assypium herhaceum )— cont. 


Scales and 
mealy bugs. 


Coimbatore, Tiune- 
vellj^, Ceded Dis- 
tricis, and Northern 
Ciroars. 


Leaf-hopper 


Coimbatore ... 


Surface weevil. Tinnevelly and 

Eamnad. 

Grasshoppers. Coimbatore, Tinne¬ 
velly and Ramnad. 


Hairy cater¬ 
pillars. 


Coimbatore 
Tinne Velly. 


and 


Infest shoots and leaves 
and suck up plant sap. 


Infest young plants in 
swarms and suck up 
plant sap causing leaf 
curls, bad on- exotic 
cottons. 

Feeding on yoang plants 
and often cansing some 
appreciable damage. 

Feeding on tender plants 
and foliage. 


Feed on the foliage 


Saifisc'tia nigra, N., 
Gerocaccus hihisci, Gr., 
Fseudococcua virgatus, 
C., Psewiococcus cor- 
ymhatus, G-r., Pul- 
vinariri maxima, Gr. 
(Coccidae—scales and 
mealy bugs). 

Empoasca devastens, D. 
(J assid—bug). 


Atactogaster finitimun, 
F. (Curculionid—bee¬ 
tle) 

OyrtacantTiacris ranacea, 
Gt., Ohrotogonus saus- 
mrei, B., Catantops 
annexes, Bol., and 
Aelopus tamulus, F. 
( Aoridiid —grassh o p- 
pers). 

Euproclis fraterna, M. 
(Lymantrid—moth). 


Prune infested shoots and 
spray with contact in¬ 
secticides. 


Use the net and spray con¬ 
tact insecticide. 


Handpick weevils or dust 
arsenates on infested 
plants. 

Trap with nets or poison 
baits. 


Same as the one on red- 
gram and same control 
measures to be adopted. 


For Figs, see S.S.I. 403' 
S95 and Coco. Bull, P.E. 
XXII and XIII. 


A small very active green 
leaf-hopper. 


A stout g'reyish black 
weevil. (Fig. 191, 
S.S.I.) 

Figs. 424, 422, S.S.I. 


See under red-gram. Bare¬ 
ly the red hairy cater¬ 
pillar Amsacta and the 
black hairy caterpillar. 
Pericallia. ricini, Fb., are 
also found on cotton. 


to 

CO 



Fud fly 

Coimbatore and 

Mysore, 

Larv» inside buds 

Dasyneura gossypitj 

Felt (Oeoidomyid— 

flyi 

Of very minor importance, j 

A closely allied fly is a 
pest in America ; rarely 
seen in South India. 

Flea beetles ... 

Coimbatore ... 

Bat the very tender seed¬ 
lings. 

Monolepta signata, 01. 

( ilaltrioidae —beetle). 

Met the beetles or dust 
with arsenate. 

A very small white 
spotted flea beetle. (Pig. 
159, S.S.I.) 

ThripS 

Coimbatore and 

Bellary, 

In shoots and flowers ... 

Thrips iabaci, L, 

(Thripidae—thrips). 

Very rarely seen as a pest. 

Serious on “ Onions ” 
and “Garlic”. Seep, 265, 
•Thys. Mem. 

Gotion mites ... 

Coimbatore and 

Ceded Districts. 

Colonies of these minute 
ci-eature attack plant 
and cause reddening of 
leaves, curling up, etc. 

Gogu (Hi 

Red spider, 'Erio^hyes 
sp, 

hiscus cannahinus),^ 

Dust powdered sulphur 

Not insects. 

Hairy cater- | 

Coimbatore, South 

Feeds on the tender 

Euproctis scintillans, 

Same measures as aeainst 

The caterpillar is similar 

pillar. 

Arcot and Chingle- 
put. 

parts. 

W. (Lymantrid— 

moth). 

the Tussock caterpillar 
on red-gram and oottou. 

to the red-gram and 
cotton one but with a 
yellow stripe along 
the dorsal surface, 

(Fig-. 268, S.S.t.) 

Stem weeril ... 

Coimbatore and 

South Arcot. 

Grub tunnels into stem, 
causes galls and often 
kills young plant. 

Alcides affaber, F. 
(Ourculionid—weevil). 

Only prevention by pulling 
ont attacked plants. 

See Fig. 197, S.S.I. 

Flea beetle ... 

Malabar, South 

Kanara and Triohi- 
nopoly. 

Biting holes in tender 
leaves. 

Nisotra madurensis, J. 
(Ghrysomelid - beetle). 

Collect with nets or dust 
with arsenates. 

Pig. 160, S.S.I. 

Leaf weevil ... 

Coimbatore and 

Tinnevelly. 

Feeding on leaves 

Dereod/us masfo.‘i, Hb. 
(Ouroulionid—weevil 

Handpick the beetles 

The beetle is a fairly big 
creature and of minor 
importance. 

Blister beetle. 

All over the pro¬ 
vince. 

Chiefly on flowers ... 

Mylahrts pustulata, Th. 
(ileloid—beetle). 

Same insect noted above 
on red-gram, etc., and 
same measures to be 
adopted. 

See under red-gram. 


Note .—The red and dusky hags of cotton and a feiv cotton leaf catarpillars also attack Gogu. 




Distribution (in 
pest form in case of 
important insects), 


Nature of injury dona 
to plant. 


Scientific name and 
cl assiS cation. 



in South India— cont. 


Suggestions for control, Kemarks. 

it any. 


Moths wbicli are day-flying The first which is the 
may be netted. A badly commonest is a hairy 
infested and valuable crop, caterpillar with red and 
may be sprayed with lead orange spots. Some- 

arseuate. In the early times it is serious dur- 

atages the caterpillars ing early summer (Fig. 
may be collected in trays 233, S.S.I.) 

of water and kerosene. EO 

Remove first infested pods Fig. 305, S.S.I. 
to check multiplication. 

Only preventive method of Mot a serious pest. (Oo . 
ousting off attacked shoots PL XL, S.B.I.) 
practicable. 

Use hand-nets in early Not a serious pest. Small 
stage.s. active green insacta. 

(Pig. 378, S.S.I.) 

Met the beetles or spray A very minute active 
deterrent insecticide. insect found often, ia 

numbers. 

Rarely a pest ... ... A green semi-looper 

caterpillar. 

Collect buttei'fly and hand- Very rarely serious, 
pick the larvae. 




OIL-SEED CROPS. 


GiJiQKLLY {Sesainum indicium). 


Leaf and pod 

Thronghoat South 

Caterpillar feeds on the 

Antigastra catalaimalis. 

N 0 eileotiive remedy known. 

Often a bad pest of 

caterpillar. 

ladia. 

leaves and bores into 
the shoots and pods. 

D. (Pyralid—moth). 

In tne early stages hand- 
piching v.'ill be foaiid 
effective. 

ginsrelly. (Col. PI. 

XXXVII, S,S.L) 

G-iri^elly g-all. 

Coimbatore and 

The imaggot injures the 

Aspondylia sesnmi, P. 
(Oecidomyid—fly). 

No effective remedy known. 

The mal formed buds 

fly. 

1 

South Arcot* 

bud vshich forms a gsll 
instead of a seed cap- 
Rule, 

contain the pink 

maggots inside. (Pigs. 
224 ani 22.1, 8.3.1.) 

Sphinx cater- 
pillar. 

Throughout South 
India, 

Leaf and shoot eater 

AcheromUcL styx, W. 
(Sphiugid—moth). 

Same as found on lab-lab... 

See under lab-lab, 

Gingelly bugs. 

Ganiam and South 
Kanara. 

Suck the juice from 
tender parts. 

Castoe 

Suaarcocoris ventralis, 
W. (Pentatomid — 

bug). 

Nysivs inconspicuous, 
D. (Lygaeid—bug). 

(Eicinus communis). 

Use of bandnot will be 
very effective. 

Small active bugs of two 
or three kinds found in 
swarms in the early 
summer months. (Pig. 
349, 8.S.I,) 

Semiloouer 

caterpillar. 

In all tracts ; chiefly 
Ceded Districts. 

Defoliates the plant ... 

Achoea jdnata, L. 

(Nootuid—moth). 

Handpicking of caterpillars. 
Spraying of lead arsenate 
if water is available and 
crop valuable. Dustingif 
no -water available. 

A major pest of castor. 
A smooth elongated 
greyish caterpillar 

moving in semiloops 
(Pig. 250, S.S.l,) called 
“ Kondali hula ” in 

1 parts of Mysore. 

Tobacco cater, 
pillar. 

In all tracts 

Do. 

Frodenia Utum, F. 

(JI ootuid—moth). 

Handpicking of eggmasses 
easy. Handpicking leaves 
containing hundreds of 
gregarious larvffl is also 
easy and effective. 

A stout greyish bro-wn 
caterpillar. It is a pest 
of tobacco and other 
plants. (Coi. PI. XIX, 
a.s.i.) 

Seed capsule 

Do. 

Caterpillar bores into 

Dichocrocis ^'imctiferalis^ 

PrevenGve method ; first 

Several seed capsules are 

borer. 


seed capsules and leaf¬ 
stalks. 

G. (Pyralid—moth). 

attacked shoots and top 
seed capsules to be clipped 
to prevent spread of pest. 

found webbed together 
by the pest in an infest¬ 
ed plant. (Ool. PL 
XXXIP, S.S.l.) 



I.—Insects affecting important onltiyated plants in South. India— cont. 


Insect. 

1 

Distribution (in 
form in case of 1 

I'J'ature of injury done 

Scientific name and 

Siig-gestions for control, 



important insects), j 

to plant. 

classification. 

if any. 



OIL-SEED CEOPS—coKi. 


Oastob [Ricinus commxini)—cont. 


Hairy and 

tussock 
caterpillars. 

Coimbatore, South 

Aroot, Northern 

Oil-cars and Mysore, 

Defoliate the plants 

Org ijia postica, W., 
Ewproctis fraterna, M., 
cericaHia rir.ini, B’. 
Olene mendofta, H., and 
Diacrinia ohliqua, W. 
(Lymantrid and 

Arofcia d—moths). 

Same remedy as for 

tussock caterpillar on 
red-gram and gogu. 

Castor slug 

caterpillars. 

West Coast, Coimba¬ 
tore, Northern 

Ci.-cars and 1 

Madras. 

Do, 

Parasa lepida, G., and 
Aliha nivea, VV. 

(Limacodid—moths). 

Clipping of leaves on whioh- 
larvas are found grega¬ 
riously, Destruction of 
cocoons generally found 
in masses on the plant 
stem. 

second rarely found. Noted 

Butterfly 

All over South India. 

Leaf-eating caterpillar ... 

Ergolis merione, Or. 
(tfymphalid—butter¬ 
fly). 

Clipping the leaves on 
which the larvas feed 
gregariously. 

Mealy wing ... 

Do, 

Colonies found on leaf 
surface sacking sap. 

Trialeurodes ricini, M. 

(Aleuro didae—bug), 

Clip badly infested leaves 
and spray if necessary 
with contact insecticide. 

Leaf-hopper ... 

Coimbatore 

Sometimes appear in 
swarms and suck sap. 

JSmpoasca flavescens, 
F. (Jassid—bug). 

Collect with handuets 

Flea beetle 

Do. ... ... 

Biting holes on foliage ... 

Hermacophaga rufi- 

eollis, L. iHaltioidae— 
beetle). 

Collect with nets or spray 
deterrent. 

Shot-hole borer. 

Mysore 

Larvae and adults boring 
into stem. 

Xyleborus foinicatus, 
E. (Scolytid—beetle). 

Cut and burn badly infested 
shoots and stems. 

Green plant- 
bng 

Ceded Districts and 
Coimbatore. 

Sacking Sap from tender 
parts. 

Nezara viridv-la, L. 
(Pentatomid—bug). ' 

Handpicking 


One oi' more species cite 
appear as sporadic 
pests in the cold 
weather. (Figs. i63 
and 2.Q4,, S.S.I.) 


The first is an 'apple 
green slug-like creature, 
spiny and irritat¬ 
ing to the touch, also 
found on mango and 
palms. (ITigs, 283, 284 
and 285, S.S.I.) ; the 

in Mysore. 

Rarely a pest. A green 
spiny caterpillar. 

The a-dults are very 
minute moth-like 

creatures. 

Minute green leaf 
hoppers. (Fig, 387, S.S.I.) 
A very minor pest. A 
minute beetle. 

Sometimes found on tea 
(Fig. 204, S.S.I.) 

Found on numerous other 
crops. 


t-S 

05 


Groundnut {Arachis Tiypogoea). 


Hairy cater- 

Throughout the 

Completely eating up all 

Ainsacta alhietriga^ 

Same as found on red-gram 

A very serious pest of 

pillar. 

Central and Coro¬ 
mandel districts of 
the province. 

parts of the plant. 

Moore (Arcfiiad— 

moth). 

or c5holani and the same 
r&medies. 

groundnuts in S. India. 

Snrul puchi 

South ArciOfc, Salem, 
XrichinopolF, 

Tan] ore, Chicgle- 

put, etc. 

The small caterpillar 
feeds on the foliage and 
does injury. 

Stomopteryx nerteria, 

M. (Gelechiad— 
moth). 

N 0 effective remedy known ; 
moths come to light in 
numbers and light traps 
may be tried to minimize 
damage. 

A small greenish cater¬ 
pillar does considerable 
damage to the foliage, 
called 8ur»l” or 

Muiu” puchi. (Fig, 
333, S.S.I.) 

Grata cater¬ 

pillar. 

South Arcot and 
Ghinglepat, etc. 

Feeds on the foliage 

Heliothis obsoleta, 

(Noctuid—moth). 

Same insect found on 
hengal and red-gram. 

See under red-gram. 

Thrips... 

Ceded Districts and 
South Arcot, 

Tender shoots are sucked 
and dry up. 

Heliothrips indicus, B. 
(Thripidae—thrips). 

Spray with tobstcco decoc¬ 
tion or water with high 
pressure. 

Often very had causing 
“Tamara novu”. (Thy. 
Mem, Pig. 1.) 

Verpucbi 

South Arcot, Chingle- 
put and Tanjore. 

The grub bores into the 
stem and kills the 
plant. 

Sphenoptera perotteti, 
G. (Buprestid— 
beetle) 

Preventive method alone 
practicable. Pull out 

attacked plants to prevent 
spread. 

The white grub is found 
inside stem close to 
ground level. (Figs. 
141 and 142, S.S.I.) 

Leal weevils ... 

South Arcot and 
Coimbatore. 

Feeding on leaves 

My llocerus viridanus, 

F. (Ourculionid— 
weevil). 

Collect with net 

Generally a minor pest. 

Semi-looperb 

caterpillars. 

South Arcot, Coimba¬ 
tore and Guntur. 

Do. 

Pliisia cho.lcytes, F., 

PlutSia signato., F. 

INootuid—moths). 

Handpick or dust arsenates. 

llarely serious. (Fig. 

259, S.S.I.) 

Grasshopper ... 

A ll over the province. 

Feeding on and cutting 
young plants. 

Ghrotogonus aaussurei, 
B. (Acridid—grass¬ 

hopper). 

Collect with nets or trap by 
baits. 

Attack young plants 

generally. 

Seed-sucking 

bug. 

Ceded Districts, 

South Arcot and 
Kistna. 

Bucking the freshly 

harvested pods in the 
threshing floor. 

Aphanus sordidus^ Fb, 
(Lygaeid—bug). 

Onllect wdbh nets or cover 
harvested nuts to prevent 
attack. 

Fig. 36S, S.S.I. 

Flower beetles. 

Coimbatore and 

South Arcot, 

Feeding on flowers and 
bnds. 

Oxycetonia versicolor, 

Pb. (Oetoniad— 

beetle), Mylabris 

pustulata and Mylalris 
halleata 

(Cantharid—beetles). 

Handpick or net the 

beetles ; they can also be 
driven by smoke. 

Figs. 123, 149, S.S.I, 




I.—^Insects affecting important cultivated plants in 

Soutli India — cont. 


Insect. 

Disferiliution (in i 

peso form in case of 
imporbanu in-secl^), 

1 

Katare of injniy done 
to plant, 

1 

1 

Scieiitinc name and j 

ch'ssifioatioii. 

1 

Suggestions for control, 
if any. 

Ee marks. 


OIL-SEED CBOPS—coTCt. 


Sapi'IiOWEK (Garathmus tinctorius). 


Leaf cater¬ 
pillar. 


Lace-wing 

bug. 

Plant lice 


Leaf cater¬ 
pillars. 


Coimbatore and 

Bimiavelly, etc. 

Caterpillar feeds on the 
foliage, 

Perigoea capensis, G. 
(Nootuid—moth). Oc¬ 
casionally the rioctaid, 
HeHoihia peltigera, 

Sob.., is also found 
in Gdinibatore. 

The leaves oontaining the 
caterpillars may be liaad- 
picked in the early stages. 
May be sprayed with le-ad 
arsenate. 

Coimbatore and 

Tiiinevelly. 

...... 

Monanihia glohulifero,, 
W, (Tingidid—bug). 

Barely a pest 

Do. 

Suck up plant sap ... 

Lin.sekd 

Macrosiphum solidagi- 
nis, P. (Aphid—bug). 

(Zinum usHatissimum). 

Spray with contact poison. 

Coimbatore ... ... 

Caterpillars feed on the 
foliage. 

Grammodes stoUda, F., 
Plueia orichatcea, P. 
(Xoctuid—moths). 

Usually minor pests ; spray 
when bad with arsenate 
solution. 


Smooth stout green cater¬ 
pillar appears sparadi- 
cally as a pest. (Pig. 
239, S.S.I.) 


Pig. 371, S.S.I. 
SometimeB bad. 


Both are seaii-loopers, the 
fii'St is black and rod 
spotted in colour. (Figs. 
251, 260, S.S.I.) 


to 

CO 


VEGETABLES. 


Beikial {Solanum melongena). 


Fruit and 

In all tracts „. 

Boring into the 

top 

Leucinodss orbonaiis, Q-. 

Attacked fi'uits and shoots 

shoot-borer. 


shoots and fruits. 

■ 

(Pyralid—moth). 

should be clipped as a 
preventive. 



A oommoi) pest of brinjal 
fruits •, pink caterpillar 
found - iuside fruits, 
attackfi shoots of jonng 
plants. (Ool. PI. XXX, 
S.S.I.) 


Siem-borer 


Epilachna 

beetles. 


Lace-wing bug. 


Biinjal mealy 
bug. 


Leaf-folding 

catei'pillars. 


Bi injal bud. 
worm. 


Leaf Webber ... 


Spbins cater¬ 
pillar. 

Leaf noctuid. 


Do. 


Do. 


All oyer South India. 


Chingleput and 

Coimbatore, 


Madras, South Arcnt 
and Chittoor. 


Coimbatore and 
Chiugleput. 

Malabar and South 
Kanara. 


Id all tracts ... 

Madras, Coimbatore, 
Travancore and 
Bellary. 


Bores into the stem and 
often Mils the plant. 


The beetles and thS 
gi’uba scrape the green 
matter from the leayes. 


Colonies of this small 
insect suck the juice 
from tender portions. 


C’olonies appear and suck 
the juice. 


Feed inside leaf folds ... 


The email caterpillar 
bores into the bud and 
destroys it. 

Webbing the leares and 
liyi'-g’ gregariously 
inside webbed loaves 
feeding oil the same. 

Caterpillar defoliates the 
plants. 

Leaf eater 


Euzophera psrticella, R. 
(Pyralid—moth), 


Epilachna 13 punctata, 
M., E. 28 punctata, Fb. 
(Coccinellid—beetles). 


TIrentius echinus, D. 
(Tingidid—bug). 


Phenacoccus insolitus, 
G. (Ocicoid—mealy 

hug). 


Enblemma olivacea, W. 

(Noctuid—moth). 
Phycita cUentella, Z. 

(Pyralid—mo*h). 
Phtiiorimoea blapHgcna, 
Ivl (Gelechiad— 

moth). 

Psara bipunctalis, Fb. 
(Pyr.alid—moth). 


Acherontia, elyic, W. 

(Sphingid—moth). 
plothsia ■ nephelniis, 
Meyr. (K octuid— 

moth). 


Preventive only. Pull out 
and destroy first attacked 
plants. 

Handpicking all stages and 
spraying or dusting with 
arsenates when bad. 


Handpicking of le.avoa infest¬ 
ed with colonics of the 
insect in the early stages 
and spraying with crnde 
oil emulsion when badly 
infested. 

Eenioval of the attacked 
plants is the best in the 
early stages. May be 
sprayed as above if many 
plants are attacked. 

By handpicking of the fold.s 
in infested plants the pest 
can be easily checked. 

Only preventive method 
practicable, picking off 
and destroying early 
dropping buds. 

Clip leaves containing the 
larvae. 


Same as on lah-lab and giu- 
geily. 

Handpick caterpillars or 
dust arsenates. 


Appears gener-ally in old’ 
gn.rdens where the 
plants have completed 
their yielding season. 
(Col. PI. XXX, S S.I.) 

Hound spherical spotted 
beetles scraping the leaf 
surface. Found in all 
stages, also found on 
Cucnrbitaceae. (PI. 

XXX, S S.I.) 

Small insects with the 
wings patsertjed like 
lace found in colonies on 
the hacks of leaves. 
CFig. 370, S.S.I.) 

Appears generally on old 
plants late in the season. 
A bad atraok on a plant 
appears as though the 
plant is whitewashed. 
(PI. XXI, fig. 3, Coco. 
Bull.) 

Short stout purple brown 
caterpillar with yellow 
spots and hairs. (Fig. 
21.1, S.S.I.) 

Soruetimea the insect 
causes appreciable 

da.msige. It is often 
parasitized by a waep. 

(Fig, 317, S.S.I.) 


See under lab-lab and 
.einceliy. 

(Fig. 24(1, S.S.I. often 
found feeding grega¬ 
riously.) 




I.—Insects affecting important cnltivated plants in South. India— cont. 


Distribution (in 
pest form in case of 
important insects). 

Katnre of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 
if any. 


Hemarks. 


VEGETABLES-coni. 


Bkixjal {Solanum melongena) — cont. 


Grey weevil ... 

All Over 
vince. 

the 

pro- 

Feeding on the foliage ... 

Myllccerus suh/asciahos, 
G. (Curculionid— 

weevil). 

1 Handpick the beetles 

Commonly found, bnt 
rarely as a pest. 

Small pentato- 
mid. 

South Kanara 
Malabar. 

and 

Found in numbers on 
tender shoots sucking 
the sap. 

Coptosoma nazirae, A. 
(Pentatomid—bug). 

Handpick or net the bugs. 

A small dark species 
found on other vege- 
tables also. 

The pulse 

coreid. 

All oyer 
vince. 

the 

pro- 

1 

Sucking sap from teader 
portiona. 

Anoplccnemis phasiana, 

, F. (Coreid—bug). 

Catch bugs by nets 

! 

i 

Aconspiouons dark brown 
bog with stout hind 05 

legs. ^ 


Lady’s Pikseb (“Bhekdai”) (Hibiscus esculentue). 

All insects found on cotton except pink boUworm attack this plant, the chief are— 


Fruit borer ... 

j All over the province. 

C.aterpillars bore into 
shoots and fruits. 

Marias fahia, S. (Hoc- 
tuid—moth). 

See under cotton ... 

See under cotton. 

Stem weevil ... 

Do. 

The grub bores into stem 
and shoots. 

Alcides aff-xher, F. 

(Curculionid—weevil). 

Do. 

Do. 

Leaf-roller ,.. 

Do. 

The caterpillars fold the 
leaves Into rolls. 

Sylepta, derogata (Pyra- 
lid—moth). 

Do. . 

Do. 

Semi-Jooper ’ 
caterpillars. 

In cotton tracts 

...... 

Oosmophiia indica, G. 
AcontM graelUi, F. 
(N ootuid — moths). 

Do. 

1 

Do. 

Leaf weevils. 

Everywhere 

Feeding on foliage 

1 Myllccerus niridanus, 

[ Fb. (Curculionid — 
weevil), i 

Het the weevils. Hot a 
serious pest. 

Found also on groundnut, 
castor, etc. — A small 
greenish weevil. 




Leaf weevils ... 

Lab-lab bug ... 

Sweet potato 
weevil, 

Sphinx cater¬ 
pillar, ■ 

Stem-borer ... 

Leaf-f older ... 

Leaf noctuid ... 

Tortoise 

beetles. 

Leaf hispid .. 

Leaf butterfly. 


Olusteb Beans {^Cyamopsis psoralioides). 


Coimbatore, Bellary, 

Bores into top shoots and 

Alcides bubo, P. Blosy- 

Clipping off of top shoots 

The first is a specific pest 

South Arcot, 

Madura and 

Chinglepnt. 

feeds OIL those portions. 

}’us inacqubalis^ K. 

(Curculionid-weevils). 

of infested plants. 

of Agatlii (Pig. 

19B, S.8.I.). See under 
Agathi. 

Eo. 

Suck.s up tha juice from 
tender parts. 

Sweet P 

Gopfoscma cribraria, P. 
sometimes also G, 
nazirae. At. (Pentato- 
mid bugs). 

OTATO [Ipomoea batata). 

Same as found on lab-lab ... 

See under lab-lab above. 

All over South India. 

The vines are bored by 
Hhe grub and damaged 
badly. 

Cylas formicarius, Pb. 
(Curculionid—weevil). 

No effective remedy known ; 
attached vines and tubers 
to be destroyed to chock 
spread, growing of deep- 
rooted varieties, and 

leaving the field fallow for 
a .season or two. 

An ant like bine and red 
weevil, a major pest of 
the crop, found both in 
the Held and in the 
stored tubers. (Col. PI. 
xn, S.S.I.) 

CoimLatore and 

Northern Oiroars, 

Leaf-eater 

Herse convolvuli, L. 
(Sphingid—moth). 

Same one noted above on 
green-gram. 

See under groen-gr.am. 

Do. 

Oatcrpillar bores into the 
vines. 

OmphiPo, Gnasf.omo3Cilis^ 
G, (Pyrtilid—moth). 

Same remedies to be adopt¬ 
ed. as for the weevil 
(Cylas). 

Found also on other 
.1 pomoeaceouB plants. 

(Fig. 316, S.S.I.) 

Ooiijabatore ... 

Caterpillar feeds on 

leaves which are rolled 

Brachmeo, effera, Meyr. 
(GolecMad—moth). 

Clip folded leaves. A 
minor pest only. 

A very slender dark 
caterpillar. 

Ooimbrtore, Tinae- 
velly. 

UJJ. ^ 

Feeding on leaves and 
shoots. 

Gatephia inguiefa, W. 
(Nog tn i d — moth). 

Hand pick caterpillars 

Rarely a pest. 

Ooimbatore, West 

Coast, Madura, 

Mysore, etc. 

Leaf feeders. Some 

breed on the foliage. 

Asp idomorpTia mi Haris, 
F., Metriona circumdaia, 
H. (Oassidid—beetles). 

Handpick or net the beetles, 

Yellow and green tortoise 
beetles. (Figs, 168, 170, 
S.S.I.) 

Coimbatore ... 

Feeding on leaves 

Oncocepbala tubercidnta, 
01. (Hispid—beetle). 

Of very minor importance. 

A small spiny beetle. 

Ooimbatore, Tinue. 
velly. 

Do. 

■Jwaonii oTithyia, L. 
(Numphalid—butterfly). 

Catch butterSy with net 
and handpick larvae. 

Rarely a pest. 


I.—Insects affecting important cnltivated plants in Soutli India— cord. 


Insect. 

Dirstribation (in 
pest form in case o£ 
impcrtant insects). 

Kainre of injury done 
to plant. 

Scientific name and 
olaBsifioation, 

Suggestions for control, 
if any. 

Hem arks. 

Hairy cater¬ 

pillar. 

Leaf syntomid. 

Malabar 

Travaucore ... 

VE( 

Sweet Pota5 

Feeding on leaves; some¬ 
times bad. 

Larva feeding on leaves. 

lETABLES—con£. 

DO {I'pomoea hatatii)—cont. 

Diacrisia ohliqua, Wlk. 

(Arctiad—moth). 
Buchromia 'polymena^ L. 
(Sy ntomid —mo Ch). 

■'Vi:,,,' 

Handpick leaves on which 
larvae feed in numbers. 
Handpick the larvae 

Sometimes a sporadic 
pest. 

Of very minor import¬ 
ance; a black moth vfith 
orange and red mark¬ 
ings. 


Potato {Solannm tuberosum). 


The tuber- 

borer. 

Nilgiris, Mysore 

The caterpillar burrows 
into the tuber and 
damages it badly in 
stored tubers. 

Phthorimoea opercu- 

lella, Z. (Gelechiad— 
moth). 

It is more a pest of the 
stored tuber.s. Only pre¬ 
vention ; fumigate or store 
the tubers in sand. In 
the case of plants pull out 
and destroy first attacked 
plants. 

Leaf-Cater¬ 

Shevaroys and 

Defoliates the plant and 

Euicoa segetum, S. 

Handpicking of caterpillars 

pillar. 

Nilgiris. 

cuts seedlings. 

(Nootuid—moth). 

in early stages and trap¬ 
ping by poisoned baits 
when badly infested. 

Epilachna 

beetle. 

Mysore, Nilgiris and 
Coimbatore, 

Defoliates the plants 

EpilacJina 12 purtctaia, 
E. 28 piinctaia (Cocci- 
nellid beetles). 

See under brinja! ... 

Green plant 

bag. 

Shevaroys, Mysore ... 

Sucks np sap from tender 
tissues. 

Eeza.ra viridiila, L. 

(Pentatoniid--bng). 

Handpick the bugs, eggs 
and nymphs. 

Wire-Tvorm ... I 

Nilgiris 

Larva bores into the 
underground tubers. 

Erastsriv.s sp. (Ela- 
terid—beetle). 

Irrigate water mixed with 
contact insecticide. 


Poand both in the field 
and in the stored tnbersv 
A eeriona pest some- 
times. (Ool. PI. XLIV, 
S.S.I.; 


A stout dark brown cater¬ 
pillar, generally found 
as a pest only in the 
hills and only serious 
at. times. (Fig. ;?37, 
S.S.I.) 

lii'ownish spotted beetles, 


See under cumbu and 
castor. 

Sometimes seiions. 


OS' 

CO 



Ground beetles. 

Wilgiris and Mysore, 

Nibbling roots ... .4. 

Gfonocephalum hoffman- 
seggi, St. also Opatrum 
sp. (Tenebrionid— 

beetles). 

Collect beetles 

Leaf-beetle ... 
CO 

Wilgiris 

(Jutting holes in foliage. 

Ghalaenosoma metal- 
Ucum, P, (Halticid— 
beetle). 

Wet beetles or dust the 
plants with arsenate.; 


Mohinga {Moringa pterygosperma). 


Hairy cater¬ 

pillar. 

Throughout 

India. 

South 

Defoliates the plants 

Eupterote mollifera 

Wlb. (Eupterotid— 

moth). 

PericoXlia, ricini, P. 
(Arctiad—moth). 

Burning the swarms of 
o.aterpillars with a lighted 
torch or spray with 
arsenate. 

Leaf-cater¬ 

pillar. 

Coimbatore, 

Districts 

Ohiog'leput. 

Ceded 

and 

Folds the leaf and feeds 
from inside. 

Noorda hlitealis, ^Y. 

(Pyralid —moth). 

Act^as selsne, H. Is 
also sometimes found. 

Handpicking the leaf folds 
is an easy method for this 
insect. 

Stem-borer 

Coimbatoi’e ... 


Larva bores into stem ... 

Coptops asditicator, F. 
(Cerambycid—beetle). 

Catting off first attacked 
stems and killing beetles 
when found ; using borer 
solution if necessary. 


(Kg, 143, S.S.I.) 


Wot a seriousipeat. 


The o.aterpillars of Eupte- 
rote are often found 
in thousands resting 
together on the plant 
stem; they are hairy 
and irritating, (Eig. 
275, S.S.I.) 

Wot a very common pest; 
small greemish cater¬ 
pillar of a blackish moth. 
(Fig. 318, S.S.I.) 

Only occasionally found. 
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Pumpkins, Gucumbees, Gourds, etc. {Cucu,rbitaceae)’> 

(The insects affecting the different species of cucurbits are more or less the same.) 


'umpkin cater¬ 
pillar. 

Throughout 

India. 

South 1 

i 

Caterpillar feeds on the 
foliage. 

Margaronia indicay 3. 
(Pyralid—moth). 

1 

May be sprayed or dusted 
with a siomach poison in 
bad oases j otherwise hand- 
picking of leaf-fold is easy 
and effective. 

A bright green elongated 
caterpillar with a double 
white stripe on the body, 
(Pig. 312, S.S.I.) 



1.—Insects affecting important cultivated plants in Sontli India—cowt. 


Insect. 


Distribution (in 
pest form in case of 
important insects), 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 
if any. 


Eemarks. 


vegetables— co«i. 


PUMPKISS, CuODMBERS, GouEDs, BTC. {Cucurbitaceae)—oont, 


Pumpkin leaf- 

Throughout South 

Beetles feed on the 

Anlacophora—three 

Collecting by nets. Dnsr"? 

beetles. 

India. 

foliage. 

species, A, foveicollis, 
Bed, A. atripennis, 
Blue, and A. stevensi, 
Grey (Ohrysomelid— 
beetles). 

ing the plants with a 
stomach poison in bad 
oases. 

Epilachna 

beetle. 

Do. 

Beetles and grubs feed 
on foliage. 

Epilachna 12 punctata, 
and E. 28— punctata 
(Coocinellid-beetles). 

Same as that found on 
brinjal. 

Fruit flies ... 

Do. 

Maggots bore into the 
fruit pulp and damage 
the same. 

Important species 

found are Ohaetodacus 
caudata, B,, C. cucur- 
bitae, Ooq and Vacus 
brevistylus, B. (melon 
fly.) (Trypetidae— 

fruit flies). 

Prevention. Destruction of 
badly infested fruits. 
Spraying of plants with a 
sweetened poison to kill 
the flies may also be tried 
In bad cases. 

Snake-gourd 

semi-looper. 

Do. 

Feed on leaves; young 
vines often suffer badly. 

Plibsia peponia, F. 

(Nootuid—moth). 

The leaf folds containing 
the caterpillars and pupae 
are conspicuous and can 
be easily handpicked. 

Pumpkin stem- 

Northern Circars 

Grub boros into vines of 

Apomecyna pertigera 

Preventive method only. 

borer. 

and Coimbatore. 

the plants. 

Th. (Oeram hyoid— 

beetle). 

Destruction. of first 

attacked vines ; also the 
destruction of adult beetle 
when found in the field. 

Plant lice ... 

All over South India. 

Colonies suck plant sap ... 

Aphis malvx, K. 

(Aphidid-hug.) 

In bad cases spray ooutaot 
poison. 


These are active insects 
and sometimes cause 
approciahle damage to 
loaves of gourds, 
melons and pumpkins. 
(Figs. 161, 362 and 163, 
S.S.I.) 

See under.brinjal above. 


Often bad on bitter 
gourds and melons. 
Found also in mango 
and other fruits. (Col. 
PI. XVI, S.S.I.) 


A pale green semiGooper 
caterpillar, more or less 
confined to the snake 
gourd plant, rarely 
found on other cucur¬ 
bits, 

Ohielly noted in the 
Northern Circars on the 
cucurbit call ed “ Vonde- 
haya ” in Telugu. 
(Col. PI. XI, S.S.I.) 

Predators often check 
it. 


05 ' 

fcft. 


Bntt.le gourd 
plume moth. 


Snake-Murd 
CO ?, 

1 weoTil, 

Melon gourd 
weevil. 


Plant hugs 


Bitter gourd 
gall-fly. 


Throughout South 

The slender spiny cater¬ 

Sphenarches caffer, Z. 

Clipping off infested leaves 

India. 

pillar is a leaf eater. 

(Pteropliorid—moth). 

is an effective method. 

Tanjore 

Attacking shoots and 
leaves. 

Baris sp. (Ouroulionid— 
beetle). 

Collect beetles 

Ceded Districts 

Larva and adult found 
boring into fruits. 

Jeythopius citrvili, M. 
(Ouroulionid—beetle). 

Destroy badly infested 
fruits and weevils when 
found. 

Throughout South 

India. 

The active bugs suck tbe 
juice from tender 

portions; sometimes 

found in swarms. 

Aspongopus janus, P. 
and A. hriinneus, Th. 
(Pentatomid—bugs). 

Collect bugs with net 

Coimbatore ... 

Larva causing elongated 
galls in tender vines. 

Lasioptera falcata, 

Pelt, (Gecidomyiad— 

fly). 

Clip off badly galled vines. 


Not a serious pest 

generally, appearance 
similar to red-gram 

plume moth. (Pig. 320, 
S.S.I.) 

Minute black insect, 
sometimes causing 

appreciable damage. 

A medium—sized black 
weevil. 


A reddish or greyish 
brown active insect with 
a bad smell found on 
pumpkins generally. 

Not a serious pest. 


Amaeakthits (Amm'anthv,s spp.). 


Amaranthus 

weevil. 


All over South India, 


Leaf cater- 
pillar. 


Do. 


The grub bores into the 
shoots, tender portions 
of the stem and often 
kills the shoot. 


Caterpillar feeds on 
foliage. 


Liaws braahyrhimis, B. 
(Curculionicl—beetle). 


Ilymenia fascialis, C. 
(Pyralid—moth). 


Being a borer only pre¬ 
ventives possible. Cut¬ 
ting off o-f attacked shoots 
and killing of the beetle 
when found on the plants. 

Handpicking of early 
attacked leaves. Netting 
and destruction of moth 
which is found in the 
fields. 


Pound on wild varietie.s 
of amaranthus also. 
(Pig. 189, S.S.I.) 


Not a bad pest generally. 
Very common on grasses 
and other low—growing’ 
shrubs. (Pig. 307, 
S.S.I.) 


Chillies {Capsicum spp.). 


Chillies thripa. 


All o'ver South India, 
especially in the 
Guntur district. 


These minute insects 
suck the juice from 
shoots and make the 
tender leaves curl and 
fade. 


Scirtothrips dorsalis, 
Hood (Thripidae— 
thrips). 


Spraying with tobacco 
washes and dust with to¬ 
bacco even in the nurseries 
to prevent multiplication. 


Often a serious pest and 
found in company with 
plant—lice—a virus 

disease ? (Tliys. Mem. 
p. 251.) 


CO 
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I.—Insects affecting important cnltivated plants in Sonth India— cont. 


Insect, 

Disb’ibution (in 

Nature of injury dona 

Scientific name and 

Suggestions for control. 

1 

1 important insects). 

to plant. 

classificafcion. 

if any. 


Remarks. 


yEGETABLBS— coni. 


Leaf caterpil' 
Jar. 

Ohafar beetle. 


Stem-borer 


Chillies {Qapsicu-m spp .)— cont. 


Northern Circars and 
Coimbatore. 

Feeds on the leaves 

Laphygma exigua, H. 
(Noctuid—moth). 

Net the caterpillars if in 
numbers; dust arsenates if 
serious. 

Guntur 

Larvae attack roots of 
young plants, 

GocTcchafer (Melolon- 

thid—beetle), not 

named. 

Flood soil with inseothide 
mixed with water. 

Coimbatore and 

Northern Circars. 

Caterpillar bores into 
stem. 

Euzophera perticella, B,. 
(Fyralid—moth). 

See uuder brinjal ... 


Occasional pest. 


A local pest. 


ITot very common 
chillies. 


on 


Leaf beetle ... 


Sphinx cater¬ 
pillar. 


Elephant-foot Tam {TypJionium sp.). 


Malabar and Goda¬ 

Larvae and adults feed on 

Qalerucida bicolor, 

E. 

Collect leaves containing 

vari. 

the leaves, the former 

(C hry somelid—bee tl e). 

larvae and net beetles. 

Coimbatore ... 

gregariously. 

Feeding on foliage 

Ifip’potion celerio,^ 

L. 

The stout caterpillars can 



(Spliingid—moth). 


be easily handpioked. 


Local pest; at times seri¬ 
ous, 

.Pound on grape vine also. 


White spotted 
beetle. 


Coimbatore and 
N'orthern Ciroars. 


Tobacco cater¬ 
pillar. 

Striped wing 
tbrips. 


Tanjore, Coimbatore 
and Malabar. 
Northern Ciroars and 
Tanjore. 


Sphinx cater¬ 
pillar. 


Coimbatore, Malabar, 
Tinnevelly and 
Tanjore. 


CoLoCASiA (Colocasia spp.). 


The beetle bites holes on 
the foliage and feeds on 
the same. 

Feeds on the leaves 

Numerona adults and 
larvae suck up sap from 
foliage. 

Feeding on leaves 


Monolepia signata, 01. 
(Chry somelid—beetle), 

Proder.ia Utura, F. 

(Noctuid—moth). 
Beliothrips indicus, B. 
(Thripidae—thripa). 

Hippofion oldenlandix, 
F. (Sphingid—moth). 


Netting the beetles will be 
found effective. 

Same one found on castor... 

In bad cases spray with 
tobacco decoction. 

Caterpillars can be easily 
handpicked. 


Fig, 159, S.S.I. 

See under castor, tobacco, 
etc. 

A minor pest only ; some 
one found on groundnuts. 

The adult is a stout 
greyish brown moth. 


CuKRY-LEAF PLANT {Murrayia Icoenigi). 


Citrus butter¬ 
fly. 

All over South India. 

Caterpillar feeds on 

leaves. 

Fa^ilio demoleus, L. 
(Papilionid—"batterfly). 

Eggs, caterpillars and pupae 
which are conspicuous on 
the plants can be collected 
and destroyed. The butter¬ 
fly which is easily recog¬ 
nized can also be netted. 

See under citrus plants on 
which the insect is a 
seriou s pest sometimes. 

Shoot bug 

Coimbatore and 

Malabar. 

t 

Minute insects infest ten¬ 
der shoots and leaves 
and suck the juice. 

0^ 

Diaphorina citri, Kuw 
(Psyllid—bug'). 

iioNs AND Gaelic. 

Clipping of attacked shoots 
and spraying of tobacco 
decoction. 

Very small insects; some¬ 
times do appreciable 
damage. 

Thrips 

Coimbatore, Mysore, 

Covering foliage and 

Thrips tahaci, L., Helio- 
thrips indicus, B. 
(Thripidae—thrips). 

Spray with tobacco washes 

Thrips tahaci is a minute 

ft 

Ceded Districts, and 
South Arcot. 

making the plants 

blighted ; often serious. 

in the early stages. 

jellowish insect found 
in thousands in bad 
attacks; the other is not 
so commonly found. 
(Thye. Mem., p. 265.) 

Leaf caterpil¬ 
lar. 

Coimbatore, Ceded 
Districts, and 

Northern Circars. 1 

Feeding on the foliage ... 

Tomato (i 

Laphygma exigua, H. 
(No ctuid—m ot h). 

Lycopersicum esculsntum). 

See under chillies ... 

Occasionally serious. 

Tobacco cater- 

All over the pro- 

Caterpillar feeds on 

Frodenia Utura, P. 

Same as on castor. Attack- 

! Sometimes found to- 

pillar. 

vince. 

leaves and bores into 
fruits. 

(Soctuid—moth). 

ed fruits to be plucked 
and the worms hand¬ 
picked. (See under cas¬ 
tor). 

gether vi'ith the gram 
caterpillar (Helicthis) 
boring into tomato 

fruit?. 

Bpilachna 

beetles. 

Do. 

Uriibs and beetles feed ' 
on the foliage. 

JipiLachna 15J punctata, 
M., E. 2S punctata, F. 
(Ooccinellid—beetles). 

Same as on brinjal ... 

Sometimes bad on tomato. 

Mealy bugs ... 

Do. 

Millions of these small 
creatures cover the 

plants and suck the 
juice. 

Pseii'^ococcus virgatus,^ • 
F, (Coccid—mealy 

bag). 

Removal of first attacked 
plants or spraying with 
crude oil or fish oil 
emulsion. 

Whole plants are often 
covered with colonies of 
these white cottony 
insects. (Oocc. Bull PI, 
XXI-2,) 

Sel worms 

Coimbatore ... 

Attacking roots and kill¬ 
ing plants, 

Heferodera radicicola 

(Nematode—Eel 
worms). 

Destroy first attacked plants 
and try strong manures. 

Not insect. 


I.—Insects affecting important oujtivated plants in Sonth India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification- 

Suggestions for control, 
if any. 


Remarks. 


VEaETABLES—conf. 


Oabbage, Caui.ii'lower, Radish, Mdstabd, etc. {Cruciferae). 


(The insects affecting these Orncitorae are more or less similar.) 


Cabbage borer. 

On the hills, Coimba¬ 
tore, and Mysore. 

Caterpillar bores into the 
cabbage and also into 
the stem. 

Hellula wndalis, Fb. 
(Pyralid—moth). 

Being a borer preventive 
methods more effective. 
Destroying or plucking off 
early attacked plants. 

Mustard leaf- 
webber. 

Coimbatore, Mysore, 
Ceded Districts, 

and Godavari. 

Caterpillar feeds on leaf 
and webs together the 
foliage. 

Orocidolomia hinotalis, 
Z. (Pyralid—moth). 

Prevention by handpi ckin": 
or destroying first attack¬ 
ed plants in early stages 
or use naphthalene emul¬ 
sion. 

Diamond back 
moth. 

On the hills and ele¬ 
vated places 

generally. 

The slender caterpillar 
feeds on cabbage, cauli¬ 
flower, etc. 

Plutella macuUpennis, 
0. (Plntellid—moth). 

Handpicking and destrno- 
tion of attacked plants in 
early stages. Naphtha¬ 
lene emulsion may be em¬ 
ployed in bad cases. 

Flea beetle ... 

Coimbatore ... 

Cuts holes on the foliage. 

Phyllotreta downsei, B. 
(Halticid—beetle). 

Net the beetles or dust 
powdered tobacco on 

plants. 

Mustard saw- 
fly. 

On the hills, Goda vari 
delta, Mysore, Bel¬ 
lary, and Ooimba- 
tore during the cold 
weather. 

The black worm like 
grub is a defoliator on 
all Crnoiferae. 

Atha’ia proxima, Kl, 
(Tenthredinidae— 
saw-fly.) 

Same remedy as for the 
diamond-back moth, but 
handpicking is easier in 
this case. 


A greyish brown oaterx 
pillar. (Rig. 314, S.S.I."^ 


Elongated greenish cater¬ 
pillar found often bad 
on mustard and radish. 
(Fig. 313, S.S.I.) 


The caterpillar is a very 
slender pale green one 
and the moth has a 
diamond mark on its 
wings ; hence the name. 
(Fig. 340, S S.I.) 

Minute bluish black 
beetle. 


This is the only wasp pest 
of any cultivated crop in 
South India. (PI. II, 
Pigs. 13 and 13, S.S.I.) 


CO 
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Cutworms 

Hills, Mysore 

Feeding on foliage 

Eumoa segetum, Soh., 
Other ontworms such 
as Agrotis C-nigrum, 
L., arc also found 
(H octnid—m oth s). 

Trap them with baits 

Cabbage bugs. 

Throughout the 

province. 

Suck up nutrition from 
tender parts of plants. 

Bagrada picta, P. (Pen- 
tatomid—bug). 

By handpicking and netting 
this pest can be easily 
checked. 

Thrip.s. 

Ceded Districts and 
Coimbatore. 

In colonies ; sucks up the 
juice affects the growth 
of the plant hadly. 

Thrips tabaci, L. (Thri- 
pidae—thrips). 

See under onion 


Sometimes bad on the 
hills. 


Flattiah red and blaok- 
spotted bug. (Col. PI. 
II, Pig. 10, S.S.I.) 

Hot BO serious as on 
onions. 


FRUIT PLANTS. 


Mango (Wangifera indica,). 


Mango hopper. 

Northern Ciroars, 

Salem, Mysore, 

Ohittoor, eto. 

The insects suck up the 
juice from the flower 
heads and make them 
drop. 1 

Idiocerus niveosparsus, 
L., is the commonest; 
other two sometimes 
found are I. clypealis, 
L., and I. atkinsoni, L, 
(Jassid—bugs). 

Spraying infested trees with 
Pish oil soap or crude oil 
emulsion three or four 
times at intervals of a 
week or ten days during 
the flowering season. 

Number of these small 
active insects attack 
mango flower shoots 
during the cold weather 
and do considerable 
damage in certain years; 
called “ Haney deiv” 
disease of mango, (Pig 
384, S.S.I.) 

Mango stem- 
borer. 

All over South India. 

The stout grub bores into 
the stem and often kills 
branches and stem. 

Batocera mbus, L. (Cer- 
ambycid—beetle). 
Sometimes Arbela 

ietronis, M. (Zenze- 
rid—moth) also 

attacks mango stem. 

Remove the grubs with a 
hooked wire ; if impossible 
syringe into the bore a 
mixture of chloroform and 
Creosote ; this will kill the 
borer inside and will not 
affect the tree. 

The beetle and grub are 
large-sized creatures, the 
former has long feelers 
and a hard body. fPig. 
179, S.S.I.) 

Fruit flies 

i 

Do. 

\ 

1 

The white wriggling mag¬ 
gots burrow into the 
fruit pulp and spoil the 
fruits. 

Ghaetodacws incisus, W, 
and C. ferrugineua, 
Pb., appear to be the 
commonest of the 
species found in S, 
India, 

Destroy infested and fallen 
fruits and spray foliage 
with sweetened poison to 
kill flies. 

A. serious pest of mango 
fruits aliiiost every 
year. (PI. XVI, S.S.I.) 


OS 
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I.—Insects affecting important cultivated plants in South India— cont. 


Insect. 

Distribution (in 

Nature of injury done 

Scientific name and 

Suggestions f.or control, 


important insects). 

to plant. 

classification. 

if any. 


Hemarks. 


FEUIT PLANTS—cootJ. 


Leaf cater¬ 
pillars, 


Leaf weevils... 


Nut weevil ... 


Mango jewel 
beetle. 


Mango {Mangifera indica )— cont. 


Ill different parts of 
the province. 


N orthern Ciroars, 

Chittoor, Chingle- 
put, South Kanara, 
etc. 


Salem, Coimbatore, 
Bangalore and 

Ohittoor, 

Vizagapatam and 

Ooorg. 


Feeding on leaves exposed, .Numerous species have 
rolling leaves from been noted; the fol- 

inside of webbing of lowing are the chief s— 
leaves and shoots or by Slug caterpillar, 

mining into leaf tissue Parasa lepida, O. 
and shoots. (Limacodid—moth). 

-Tussock caterpillar, 

Euproctis scintillans. W. (Ijymantrid—-moth), 
Shoot Webber, Orthaga exvinacea, M, (Noctuid— 
moth), Shoot Webber and borer, Chlumetia trans- 
versa (Pyraiid—moth), Leaf eater, Bomhotelia 
jocosatrix, G. (Noctuid—moth), Leaf miner, Acrocer, 
cops syngramma, M. (Gracillarid—moth), Leaf eater, 
Euthalia garuda^ M. (Nymphalid—butterfly). 

Different kinds feeding | Apoderus tranque- 

on the foliage either 
openly or in folds or the 
grubs of some mine into 
leaves. 


The weevil 
inside the 
sometimes 
pulp. 

Larva sometimes 
into stem. 


developing 
nuts and 
damaging 

bores 


hariciig, F. (leaf- 
twdster), Eugnamptus 
-marginaius (loaf-tip 
cutter), ShynciiaentiyS 
mangifcrae (leaf- 
miner) (all Curcu- 
lionid beetles), 
Cryptorhynchus mangi- 
ferae, Fb. (Ourotlionid 
— beetle). 

Belinda prasina, Tli. 
(Buprestid-beetle). 


Oaterpillars may be hand¬ 
picked, the webbings and 
bored shoots clipped and 
in bad cases a stomach 
inseotioide may be used. 



Same remedy as for leaf 
oaterpillars. The beetles 
may be jerked and des¬ 
troyed over a pan of water 
and kerosene or loaf folds 
collected and destroyed. 


Destruction of beetles when 
found and jjroper disposal 
of mango nuts after use of 
fruit. 

Same as for the other stem- 
borer on mango. (See 
above). 


Some of these only occa¬ 
sionally become serious 
and can be easily 
checked. 


Harmful to tender foliage. 
The-/ are rarely serious. 
(Figs. 1.93, 186 and 192, 
S.S.I.) 


Affects some special varie¬ 
ties of fruits badly, 
(Fig. 200, S.S.I.) 

A shining bluish black 
beetle. Not commonly 
! seen. 


o 



Beales and 

Coimbatore, Vizaga- 

Colonies of these cover ' 

Many species are 

Prune badly irife.stod 

The mealy bugs some¬ 

mealy bugs. 

J 

patani, Bangalore, 
Salem and Chittoor. 

shoots, leaves and friiits 
and suck up sap. 

found, the following 
being important.— 
Chionoaspis vitis, Gr. 
Phenacoccus mangi- 

ferae, P. iceryoides, 
Gr. Pulvinaria psidii, 

M. , Lecanium adersi, 

N. (Coccid-soales and 
mealy bugs). 

branches md spray with 
contact insecticides. 

times cause serious 
damage. In many cases 
of injury by these insects 

Ruts are found visiting 
the infested leaves. 

For figures see Coco, 

Bull. PI. VI (1), PI. 

XXIV, PL XXV and PL 

XII (1). 

Shoot bugs ... 

South Kanara and 

Numbers settle on tender 

Copfosoma nazirae, A. 
(Pentatomid-bug). 

Collect the bugs by hand 

A minor pest on very 

.-I 

Eed ant 

Malabar. 

shoots and snek up sap. 

or nets. 

young plants. 

West Coast tracts 
chiefly. 

Builds nests on mango Oecophylla smaragdina Burn nests with torches ... 
and other fruit trees Fb. (Formicid-ant). 

and prevents men going’ 
up the trees. 

Citrus {Oranges, Lemons, Pomelos, etc.) 

Fig. 114, S.S.l. 

Citrus butter¬ 
fly. 

All over South India. 

The oaV ^^illar defoliates | 
theC iiants often seri¬ 
ously . .i 

Papilio demolsus, L. 
Another closely allied 
species, P. polytes, L. 
is also found with this 
butterfly. 

Eggs, larvae and pup-ae are 
very oonspioious on plants 
and can be easily hand¬ 
picked ; in bad cases 
infested plants may be 
.sprayed ■ with stomach 
poison. The butterfly can 
also be netted. 

1 See under “Curry-leaf 
plant ” above. (Col. PI. 

XXV, S.SJ.) 

The fruit moth. 

Northern and Ciroars 
Ceded Districts. 

The moth pierces the 
fruits and makes them 
rot and drop down. 

Ophideres fullonica, L. 
Allied species noted 
as a similar pest is 
0, materna, L. (Noo- 
tuid—moths). 

Moths may be caught by 
sugary traps. Valuable 
fraits may be protected by 
cloth or wicker covering 
to keep off moths. Deter¬ 
rents may also be sprayed 
to keep off moths from 
fruits. 

Only example of the 

adnlt insect doing 

damage among the Lepi- 
doptera; often a very 
serious pest. 

Shoot and stem- 

; Ceded Districts and 

Caterpillar bores into top 

Arhela ietraonis, M. 

Clipping attacked shoots 

Pound as a bark or shoot- 

b orer, 

Northern Oircars. 

shoots and stems show¬ 
ing galleries oatside. 

(Arbelid—moth). 

and syringing' as in mango 
stem-borer above, 

borer on different trees ; 
the tubular gallery is 
seen outside on the tree ■ 
stem. 



I.—Insects affecting important cultivated plants in South India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scieatific name and 
classification. 

Suggestions foi' control, 
if any. 


FEUIT PLANTS—cont. 


Citrus (Oranges, Lemons, Pomelos, etc .)— coat. 


Remarks. 


Fruit flies 

Nilgiris 

LarVcB breed inside fruits. 

Chaeiodacus sp'p, 
(Trypetid—0y). 

Trap flies by bait and des¬ 
troy first attacked fruits. 

Stem borer 

Coorg, Mysore and 

The beetle grub has the 

Chloridolnm alcmene, T. 

Same remedies to be emplo- 

beetle. 

Salem. 

same habit as the mango 
stem borer. 

Sometimes also 

another very similar 
beetle. Ghelidonium 
cinctum, G. (Oeram- 
bycid-beetles). 

ed as in the case of the 
mango stem-borer above. 

Citrus leaf 

miner. 

All over South India. 

The small caterpillar 
mines into the leaf-tissue 
and makes the leaf curl 
and fade. 

Phyllocnistis citrella, S. 

( Ly onetiad—moth). 

Picking oS early attacked 
leaves; difiSoult to check 
when badly infested. 

Psyllid 

Coimbatore ... 

Swarm on the tender 
shoots and suck sap. 

Liaphorina citr'i, K. 
(Psyllid—bug). 

Collect adults and spray 
with contact insecticide. 

Plant lie© 

C oimbatore and 

Northern Circars. 

Colonies of these dark 
insects cover young 
shoots and suck the 
juice. 

Aphis tavaresi, D.G. 

( Aphidid—bug). 

Clipping badly infested 
shoots and spraying with 
Crude oil emulsion or fish 
oil soap. 

Shoot Cricket. 

Mysore .... 

Cutting tender shoots ... 

Brachytrypes portento- 
sus, li. (Gryllid— 

cricket). 

Trap them with baits and 
catch when seen. 

Shoot butterfly, 

Northern Circars 

and Coimbatore. 

Small caterpillar found 
on tender shoots and 
leaves. 

Ohilades laius, 0. 
(Lyessnid—butterfly). 

Clip infested leaves and 
collect butterflies with net. 


Frait flies on citrus are 
rare in South India so 
far. 

The beetles are shining 
blue in colour, with long 
feelers. (Fig. 177,8.S.I.) 


Sometimes all the leaves 
of the plant are found 
mined a>id curled up. 
(Fig. 341, S.8.I.) 

Feeds also on Murrayia 
plant. 

Sometimes a bad pest 
found covering all the 
tender shoots of a plant. 


(Fig. 430, S.S.I.) Known 
to injure Oasuarina 
seedlings in Nellore. 

A minor pest. 


14 ^ 
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I.—Insects aSeoting important cultivated plants in Sontli India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 
if any. 


FRUIT PLANTS—cowt. 

CiTKTJS {Oranges, Lemons, Pomelos, etc .)—cont. 


Rernartis. 


Fruit flies 

Nilgiris 

Larvae breed inside fruits. 

Chaetodacus spp. 
(Trypetid—fiy). 

Trap flies by bait and des¬ 
troy first attacked fruits. 

Stem borer 

Coorg, Mysore and 

The beetle grub has the 

Ghloridolum alcmene, T. 

Same remedies to be emplo- 

beetle. 

Salem. 

same habit as the mango 
stem borer. 

Sometimes also 

another very similar 
beetle. Ghelidonium 
cinctu.m, G. (Ceram- 
bycid-beetles). 

ed as in the case of the 
mango stem-horev above. 

Citrus leaf 

miner. 

All over South India. 

The small caterpillar 
mines into the leaf-tissue 
and makes the leaf curl 
and fade. 

Phyllocnistis citrella, S. 

( Lyonetiad—moth). 

Picking off early attacked 
leaves; difficult to check 
when badly infested. 

Psyllid 

Coimbatore ... 

Swarm on the tender 
shoots and suck sap. 

Diaphorina eitri, K, 
(Psyllid—bug). 

Collect adults and spray 
with contact insecticide. 

Plant lies 

Coimbatore and 

Northern Circars. 

Colonies of these dark 
insects cover young 
shoots and suck the 
juice. 

Aphis tavaresi, D.G. 

( Aphidid—bug). 

Clipping badly infested 
shoots and spraying with 
Crude oil emulsion or fish 
oil soap. 

Shoot cricket. 

Mysore 

Cutting tender shoots ... 

Brachytrypes portento- 
sus, 1j. (Gryllid— 

cricket). 

Trap them with baits and 
catch when seen. 

Shoot bntterfly, 

Northern Circars 

and Coimbatore. 

Small caterpillar found 
on tender shoots and 
leaves. 

GhilaAes laius, C. 

( Lyosenid— bntterfly). 

Clip infested leaves and 
collect butterflies with net. 


Fruit flies on citrus are 
rare in Sontt India so 
far. 

The beetles are shining 
bine in colour, with long 
feelers. (Fig. 177,8.S.I.) 


Sometimes all the leaves 
of the plant are found 
mined and curled up. 
(Fig. 341, S.S.I.) 

Feeds also on Murrayia 
plant. 

Sometimes a had pest 
found covering all the 
tender shoots of a plant. 


(Fig. 430, S.S.I.) Known 
to injure Casuarina 
seedlings in Nellore. 

A minor pest. 


bS 



Orange thrips. 

Mysore and Nilglris. 

On one occasion found 
covering and discoloring 
leaves and fruits badly 
in Mysore. 

Thrips sp. One sp. 
found in small 

numbers in orange 

flowers on the Nil- 
giris is described by 
the author in his 

memoir as Thrips 

nilgiriensis, R. 

Spray tobacco deoootion 
early in the season. 

Leaf folder ... 

In all tracts ... 

Caterpillar folds the 
tender leaves. 

Toniea zizyphi, St. 
(Oecophorid—moth). 

Clip the folds 

Mealy wings... 

Nellore, Xorthern 

Circars and Coim¬ 
batore. 

All stages of the insect 
infest tender parts and 
suck sap. 

AlB'urocanthua spini- 

ferus, Qt. Dialeurodes 
citri, A., is also found 
occasionally) (Aleuro- 
did-bugs). 

Clip badly infested parts 
and spray contact insecti¬ 
cide. 

Shoot and fruit- 

Kurnool, Northern 

Sucking sap from tender 

Vitellus orientalis, D. 

Collect bugs by hand or 

suohing hugs. 

Circars and on the 
hills. 

shoots and fruits; the 
latter sometimes badly 
damaged. 

Cappoea taprobanensis, 
D. (Pentatomid-bugs) 
and Daaynus antenna- 
tus, Vb. 

( G Orel d-bug). 

nets. 

Citrus mite ... 

Northern Circars and 
Coimbatore. 

Covering leaves and 
sacking sap. 

Tetranychiis hmdustani~ 
cus, H. 

Spray Or dust sulphur 

Scales, and 

Coimbatore, North- 

Colonies cover the tender 

Scales include chiefly : 


mealy bugs. 

ern Circars, Nil- 

giria, etc. 

parts and suck sap, 

Gt7AV 

Icerya purchasi, M., 
LepiAosaphes becki, N, 
Lecanium piridis, G. 
PiUvinarh psidii, G. 
Saissetia hemisphssri- 
cum, T. Pseudococcus 
corymbatus, Gr. and 
Parlatoriazizyphus, L. 
(Coccid—bugs). 

A {Psidium Guava). 

1 On the Nilgiris. 

1 Everywhere especially on 
(■ the hills. 

J 

Mealy scale ... 

All over South India. 

Colonies of the bug cover 
the leaves, snok the 
juice, and cover leaves 
with a sickly monld. 

Pulvinaria psidii, Gr. 
(Coccid—mealy bug). 

Clip badly infested leaves | 
and spray Crude oil or 
Pish oil emulsion. 


The writer has not seen 
this insect noted from 
Mysore, 


A minor pest. (Fig. 335 

S.S.I.) 

Occasionally serions. 


Local minor pests. 


Not an insect. 

Prune badly infected 
shoots and spray contact 
iuReoticides. Some of 
these cause serious 
damage at times. For 
fig. see Oooc. Bull. Pl. 
XXXI, XVII, XII and 
XXII. 


See also under mango 
and citrus for this 
insect. See Coco. Bull. 
PI. XII. 
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I.—Insects affecting important cultivated plants in Soutli India— cont. 


Insect, 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 

Scientific name and 

Suggestions for control, 

to plant. 

olassili cation. 

if any. 


Remarks, 


FRUIT PLANTS—comf. 


Guava (Psidium Guava) — cont. 


Fruit fly 

All over South India, 

Maggots bore into and 
damage fruits. 

Two or three .species 
chiefly Ghaetodacus 

incisUf!, W . (Trypetid 
-flyl. 

As under mango. 

Fruit moth ... 

Northern Oiroars ... 

Moths suck the fruits ... 

Ophideres fullonica, L. 
(Noctuid—moth). 

As under citrus 

Scales... 

Coimbatore and 

Malabar. 

Cover tender parts and 
fruits. 

POMEORAI 

Saissetia hemi,';phaeriea. 
T., Lecanium viride, 
Gr. (Ooccid—scales). 

«AIB {Punica granatum). 

As for mealy scale ... 

Fruit borer 

butterfly. 

All over South India. 

The caterpillar bores into 
the fruits and damages 
them. 

TiracTtola i.socrates, F. 

( Lycaenid—butterfly). 

Damaged fruits to be pick¬ 
ed ofl; and good-fruits 
covered with loose muslin 
or paper bags to prevent 
attack by the butterfly. 
The butterfly can also be 
netted. 

Gastor seed 

borer. 

Coimbatore ... 

Caterpillar ' bores into 
fruit. 

Vichocrocis pimc tif eralis, 
G. (Pyralid—luoth). 

See under castor 

Leaf cater¬ 

pillars , 

Northern Oircars, 

Coimbatore, etc. 

Feed on the foliage 

Parana lepida, Or. 

{Limaoodid—inoth), 
Kitproetig fraterna, M. 

(Lymantrid—moth), 
Achoea janaia, L. 

(Nootuid—moth). 

Handpicking in early stages 
and spraying-with stomaoli 
poison in bad attacks. 

Fruit bug 

Kurnool 

Sucking fruits 

lurtina indica, D. 

(1 entatomid—bug). 

Collect bugs by nets 


See nnder citrus. 


Ooce. Bull, Fifr, 5, and PI. 
XVII, Pig, 2, 


The caterpillar is a short 
dirty brown creature. 
Attacked fruits show 
email holes, (Pig, 28S, 
S,S.L) 


Very rarely found 
serious. 

See under castor for 
information regarding' 
these insects. 


A minor pest. 





Mealy wing ... 


Mealy bug ... 
Scale ... 

Flea beetle ... 

Chafer beetles, 

Leaf sphingid. 
Leaf roller ... 

Leaf miner ... 

Grape thrips... 

Scales 

Vine girdler ... 


Coimbatore and 

Mysore. 

Coimbatore ... ... 


Do. 


Mysore, Salem, 

Coimbatore and 
Northern Ciroars. 

Coimbatore, Madras, 
Mysore and Sonth 
Kanara. 


Coimbatore and 

Mysore, 

Coimbatore, Mysore 
and South Kanara. 

Coimbatore, Madras, 
Mysore and South 
Kanara. 

Coimbatore, M adnra, 
Travanoore, Mysore, 
Northern Circars, 
and Nilgiris. 

Coimbatore, Mysore, 
and Salem, 


Mysore and Ooimba. 
tore. 


All stages suck sap from 
tender parts. 

Covering fruits in num¬ 
bers and sucking it. 

On stem and shoots 


Mine,5 in the leaf... 


All stages cover tender 
foliage and suck sap j 
sometimes serious. 

Colonies found sucking 
juice from shoots and 
leaves. 


Rings the stems and often 
kills them. 


Siphonimiis finitimun, 
Silv. (Aleurodid—hug). 

Pseudococciis Jilacinus, 
Cock. (Coccid—mealy 
bug). 

Afspidoprocttos cinerea,G, 


Phyllocni^itis toparcha, 
M. (Lyonetiad—moth). 

Uhipiphorothripa cruen- 
fatun, H. (Thripid— 
thrips). 

Aspidiot’U'S lataniae, 
Sign, Aspidiotus cydo- 
niae, 0,, Lecanium 
longulum, D,, Pulvi- 
narid maxima, Gr. 
(Coccid—bugs). 

Sthenia^ gHfiator, Fn. 
(Cerainby cid— beet! e). 


Spray wi'h contact in- 
seciicide when bad. 

Do. 


Handpick scales and spray 
contact insecticide. 


Collecting beetles by hand- 
net and spraying or 
dusting infested plants 
with a stomach poison. 

Set up light traps and 
spray or dust with stomach 
poison as above. 

Handpicking of caterpillars 
and eggs easy. 

Handpicking of rolls 


Clip badly infested leaves... 


Clip badly infested leaves 
and spray tobacco de¬ 
coction. 

Do, 


Not easy to check. Catch 
beetles when found. 


Do. 


Sometimes bad (PI.XXIII, 
Fig, 1—Coco. Bull.) 

The insect, is a stout 
giant scale and easily 
seen. (Coco. Bull. PI. 
XXIX, fig. 2.) 

A small copper brown 
active beetle. (Pig. 158, 
S.S.I.) 

These small brown 
beetles often come to 
light at dusk. (Fig. 127, 
S.S.I.) 

Rarely serious. 

Occasionally bad. 


Do. 


Found on roses also 
(Fig. 16, Thy. Mem.) 

The leaves and vines are 
sometimes badly covered 
with one or more of 
these scales. (Oocc. 
Bull. PI. ?III, fig. 1 
and PI. XIIT.) 

(Fig. 182, S.S.I.) 


Gbapb (Vitis vinifera). 


The small beetle bites 
holes into tender leaves ; 
often the foliage is 
badly eaten up. 

The beetles come out at 
night and defoliate the 
vines of tea seriously. 

Feeding on leaves 

Rolls leaves and feeds on 
the same. 


Scelodonfa strigicoUis, 
M. (Ohrysomelid— 

beetle). 

Two species chiefly 
noted are —Adoretus 

lasiopygus, B., and A. 
hengalensis, B. (Rute- 
lid—beetles). 

Hippotion celerio, L. 
(Sphingid-raoth). 

Sylepta lutialis, G. 
(Pyralid—moth), 





I.—Insects affecting important cultivated plants in South. India— cont. 


Insect. 

Distribution (in 
pest form in case of 
important insects). 

Kature of injury done 
to plant. 

Scientific name and 
classifioation. 

Suggestions for control, 
if any. 

Kemarks. 

C 


PUGIT PLANTS—cont. 

Gbape {Vitis vinifera) —cont. 



Ground beetle. 

Mysore and Coimba¬ 
tore. 

Pound on tender plants. 

Qonocephalum depres- 
sum, Th. (Tenebrio- 
nid —beetle). 

See under potato ... ' 

See uuder potato. 

Termites 

Do. 

Pound on roots and plant 
cuttings. 

Odontotermes obesus, B. p 
(Termitid—white ant). 

See under eug'arcane 

Sometimes serious. 


Melons. 


(Chief insects aSecting melons arc those found on'Other cncurbitaoeae.) 
Fig. {Ficus spp, including Banyan, Pbephl, etc,). 


Stem-borer 

Northern Oircars and 

The grub burrows into 

Olenecampius biolobus, 

Same remedy as in the 

beetle. 

Coimbatore, 

the stem and often kills 
the shoot. 

P. (Cerambyoid— 

beetle). 

case of the mango stem 
borer beetle. 

Leaf cater¬ 

Coimbatore, Banga¬ 

Feeding on leaves often 

Ocinara varians, W. 
(Bombyoid—moth) 
Ferina nuda, .Pb. (Ly- 
raantrid—moth) Hyp- 
sa ficus, Fh. (Hypaid— 
moth), Phycodes radi¬ 
ate, 0, (Glyphipterygid 
—moth )Margaronia 
stolalis, G. (Pyralld- 
uinths) and Glyphodes 

2 or 3 spp. and Plotheia 
celtis, M. (Nootuid 
—moth). 

Spray with arsenates in bad 

pillars. 

lore and Trichino- 
poly. 

defoliating whole plant. 

attacks of these larvae. 


The beetle is a slender 
pale white insect with 
yery long feelers. 

OcoasLOnally serious. A 
very minor pest. 


1#^ 
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I.—Insects affecting important cultivated plants in South India— cont. 


Insect. 


Distribution (in 
pest for.m in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
ciasailioation. 

Suggestions for control, 
it* any. 


Remarks. 


FRUIT PLANTS—co«t. 
Jae {Artocar’pus integrifoUa). 


Shoot borer 
caterpillar. 


Jak bud 

weevil. 


Jak aphid 
Mealy bugs ... 


Godavari. Malabar 
and South Kanara. 


Mysore and Malabar. 


Do. 

Nilgiri.s foothills 
and Malabar. 


Jak spittle Coorg and Mysore 
insects. hill tracts. 


Jak scale 


Mysore 


The caterpillar bores into 
tender shoots and bads. 


Grub bores into the tissue 
of young fruits. 


Colonies suck sap from 
shoots. 

Covering soft parts and 
sucking juice. 


Sometimes found in 
numbers and doing 
appreciable damage. 

Covering leaves and 
twigs in swarms and 
sucking sap. 


Margaronia cae^alis, W. 
(Py ralid—moth). 


Oohyromera artocarpi, 
M. (Ouroulionid- 

weevil). 


Greenidea artocai’pe, W. 

( Aphidid-biig.) 

Icerya aegijptiaca, D. 
Pseudococcus co'rymba- 
tus, Gr. (Coocid— 
mealy bug). 

Gosmoscrata relata, Dt. 
(Cercopid—bug). 


Aspidiotv^s triglandu- 
losus, Gr. (Ooccid- 
bug). 


Preventive. Clip oB and 
destroy all infested and 
rotten tender shoots to 
check spread. 

Same remedy as above ; 
badly infested tender 
fallen fruits to be 
oolleoted and destroyed to 
check spread. 

Cut badly infested shoots. 

Sometimes serious and 

attended by swarms of 
ants. Spraying with a 
contact insecticide. 

One or two other species. 
Ptyelus sp. and Glovia, 
lineaticolUs are also 

found on jak in Malabar. 

Sometimes serious and 

attended by swarms of 
ants. Syraying with a 
contact insecticide. 


Bread Fkcit Tree (^Artocarpus incisa). 


West Coast ... 

Covering tender shoots 

Icerya ■ aegyptiaca, D, 

Sometimes serious and 


and sucking sap. 

(Coccid—bug). 

attended by swarms of 
ants. Spraying witb a 
contact insecticide. 


When serious several bnds 
drop. (Pig. 311, S.S.I.) 


A small grey brown 
weevil. Not found so 
far outside the' Mysore 
uplands and West 
Coast. 


PI. I, 6g. 4. Coco. Bull. 


A minor pest only. 


Minute ashy black scales, 
Ge.nerally clustering 
along the leaf ribs. (PI 
X, fig. 1, Oocc. Bull). 


Sometimes bad covering 
shoots in -white masses. 
PI. I, fig. 4 Oocc. Bull. 



Tamarind [Tamarindus indicus). 


Scale insects... 

Coimbatore, South 
Arcot, Tinnovelly 
and Mysore. 

Colonies cover fruits and 
leaves and suck up sap ; 
fruits suffer badly. 

Aspidiotus orientdlis, 

N. A. tamarindi, G. 
(Ooccid—scales). 

Prune heavily infested 
parts and spray with con - 
tact insecticide. 

Mealy bugs ... 

Coimbatore ... 

White masses cover fruits 
and leaves. 

Fseudococcus lilacinus, 
0. (Ooccid—mealy 

bug). 

Stauropus alternus, W. 

(N otodontid—moth). 

Do. 

Crab cater¬ 

pillar. 

Bo. . 

Feeding on shoots and 
leaves. 

Handpick the caterpillars. 

Bag worms ... 

Do. . 

Do. 

Not named (Psychid— 
moth). 

Pick oS the bags containing 
the larvae or poison 

leaves with arsenate. 


WooD-APPL'E (Feronia elephantum). 


Slug cater¬ 

pillar. 

Coimbatore, Mysore 
and South Aroot. 

Feeding on leaves 

Parasa lepida, Or. 

(Limacodid-moth). 

See under castor ... 

Fruit borer ... 

Coimbatore.. 

Larvae bore into fruit 
and feed on contents. 

Suzophera plumbei 

fasciella, H. (Pyra, 
lid—moth). 

^Destroy first attacked fruits. 


A. tamarindi has been 
noted chiefly in Coimba¬ 
tore, see PI. VIII (2). 
Coec. Ball. 

(See PI. XXIII, fig. 1, 
Cocc. Bull). 

Occasionally bad. See 
under redgram. 

Sometimes sporadic. 


Occasionally serious. 
Rarely serious. 


SSTemi (Phyllanthus emllica) Gooseberry ? 


Fruit hug 

Northern Oiroars ... 

Sucking fruits 

Scutellera nobilis, F. 
(Pentatomid—bug). 

Handpick or net the bugs 
and nymphs. 

Mealy bug ... 

jiadras and South 
Arcot. 

Covering shoots and 

leaves in white masses. 

PsendococcKs sp, (Ooo- 
oid—mealy bug). 

Prune badly infested parts 
and spray contact insecti¬ 
cide. 

Leaf roller ... 

M'adras and Malabar. 

The small caterpillar 
feeding inside leaf rolls. 

Not named. (Mioro- 
lepidoptera). 

Cdip rolled leaves ... 


Noted as a local pest 
only._ 

SomotimeB a mealy-wing 
is also seen on the 
leaves. 

A minor pes^ 




Eugenia (Pugenia jamhidana ). 


Leaf eater- 
pillar. 


i Mysore and Coimba¬ 

Feeding on foliage 

Carea siibtHis, W. 


tore. 


(Noctuid—iBoth). 

Collect caterpillars by hand, j 

1 


Karely serious. Cater¬ 
pillar has &e anterior 
part of the body cons¬ 
picuously swollen. 



I.—Insects affecting important cultivated plants in South India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classificatiou. 

Suggestions for control, 
if any. 


Eemarks, 


FRUIT PLANTS—cowt. 


BdgeniA- {Eugenia gambulana) —cont. 


Frnit-fly 


Mealy wings,.. 


Ceded Districts, 
Northen Oiroars and 
Coimbatore. 
Northern Oiroars, 
Coimbatore and 
Mysore. 


Maggots burrow into 
fruit pulp. 

Colonies cover shoots and 
tender leaves and suck 
sap, 


Bactroaera correctus in 
Godavari. (Trypae- 
nid—fly). 

Dialeurodee eugeniae, M. 
( Aleniv )did—bug ). 
Sometimes a Psyllid 
{Trioga sp.) is also 
noted on Eugenia. 


Destroy badly infested 
fruits. 

Clip badly infested shootB 
and if necessary spray 
with contact insecticide. 


Sometimes bad. 


A minor pest. 


JtJJUB {Zizyphus jujuba). 


Ot 

o 


Fruit borer ... 

Ceded Districts, 

Coimbatore and 

Mysore. 

The reddish caterpillar 
bores into the fruit pulp. 

MeridarcMs ecyrodes,^. 
(Carposiuid—moth). 

Same remedy as for fruit 
flies on mango, pumpkin, 
eto., see above. 

Fruit-fly 

Do, 

The maggot burrows into 
the pulp of the fruit. 

Carponiyia vesuviana, 
B. (Trypetid—fly). 

Same remedy as for t.be 
fruit borer above. 

Hairy cater¬ 
pillar. 

Coimbatore ... 

Swarms of caterpillars 
feed on the foliage. 

ThMcidas positioa, W. 

(! .ymantrid—moth.) 

Prune badly infested 

branches and spray arse¬ 
nate. 

Leaf butterfly. 

All over Southern 
India. 

The small fleshy larva 
feeds on the foliage. 

Tarucus theophrastus, F. 

. (Lyoaenid—butterfly). 

Barely bad ... 

Leaf weevil ... 

Coimbatore ... 

Feeding on foliage 

Myllocerus transmmi- 
nus, Hb (Curculio- 

uid— weevil). 

Shake the branches when 
the beetles will drop and 
then collect and destroy 
them. 


The fruit By maggot and 
this reddish caterpillar 
are often found together. 

This fruit fly h, different 
from all others noted 
before. It is confined 
to this plant in South¬ 
ern India, lb is smaller 
in size also. 

Sometimes had. 


Ants visit these cater¬ 
pillars. 

Fairly large beetle. 




Leaf hispid .. 


Scale insects... 


Mealy bug 


Fruit borer 


Eruit-fly 


Leaf beetle ... 


Bellary and Coimba¬ 
tore. 


Coimbatore, South 
Aroot, Malabar and 
Anantapur. 

All over Southern 
India. 

Coimbatore and 

Anantapnr. 


Larvae and adults feed on j 
the foliage. 

Colonies cover leaves and 
shoots and sack sap. 


Platypria andrewesi, 
W. (Hispid—beetle). 


Ceroplastodes cajani, HI. 
Pulvinaria maxima, 
G-r. (Coccid—scale in¬ 
sects). 


Shake the branches when 
the beetles will drop and 
collect leaves containing j 
the larvifi. 

Prune badly infested shoots 
and spray contact insecti¬ 
cide. 


Custard Apple {Anona squamosa). 


Colonies cover the tender 
portion and snek sap. 

Caterpillar bores into the 
fruits. 

Maggots bore into fruits. 


Pseudococcus virgatus, 
0., P. Ulacinus, 0. I 
(Coccid—mealy bug-s). j 
Jdeterographis hsngal, j 
ella, K. (Pyralid— j 
moth). 1 

Baotroeera persicae, B. 
(Trypetid—fruit-fly). I 


Spray with contact insecti¬ 
cides after pruning the 
badly infested pa.rts. 

Destroy first attacked 
fruits. 


Country Almond (Terminalia catoppa). 


Cashew (Anacardium occidentale). 


Leaf cater¬ 
pillar. 


Small spiny beetle. 


Sometimes bad for(figures 
PI. XV.2 and Pi. XIII, 
Oooc. Bull). 


Sometimes very serious 
covering whole fruits 
and stalks. 

A minor pest. 


Sometimes bad. 


Throughout Southern I The leaves are twisted by 

Apoderas tranqmbari- 

Clip ofi the knotted and 

India. 1 the creature into knots 

cus, F. (Ourculiouid— 

twisted leaves and kill 

and the larvae develop 

beetle). 

beetles when found. 

in these. 



Coimbatore, Mysore Colonies of young and 

Saissetia nigra, H., and 

Prune badly infested parts 

and South Aroot. adult cover tender parts 

S. hemAsphaerica, T. 

and spray contact insecti¬ 

and suck plant sap. 

(Coccid—scales). 

cide. 

Coimbatore and Colonies cover tender 

Bhipiphorothrips cruen- 

Prune badly infested 

Malabar. parts and snek up sap. 

tatus, S. (Thripidae— 

leaves. 

i 

thrips). 



Malabar 

Cover foliage and shoots 

1 Selenothrips rabrocinc- 

j Clip badly infested parts 


and biighten the sur¬ 

tus, G. Thripidae—■ 

and spray with tobacco 


face. 

j thrips). 

decoction. 

Do. 

Feeding on foliage 

CHciila trifenesiraia, H, 

(iitur nid—moth). 

1 

Spray with arsenate if bad. 


grape and rose also. 
Thy. Mem. p, 252 and 
fig. 16. 


Sometimes a senous 
pest. Attacks cacao. 

A big brown moth found 
on pepper leaf also. 


I.—Insects affecting important cnitivated plants in South India— conf. 


Insect. 1 

Distribntion (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, j 
if any. 

Remarks. 



FRUIT PLANTS—cout. 


■' 



Cashew (^Anacardiwm occidentale) — cont. 


Leaf capsid ... j 
Shoot weevil... i 

Scale insects... 

Cochin, Malabar 

South Kanara, 

Mysore. 

Do. 

Sucking sap from tender I 
parts. 

Feeding on shoots and 
buds. 

Covering tender parts and 
sucking sap. 

Hehpeltid antonii, S. j 
(Capsid—bug). 

Apion amplnm, F. j 

(Ciirculionid—weevil). 

[ Oeroplastes floridensis, 

1 C. (Coooid—bug). 1 

Net bugs when found 

May be easily handpicked 
and netted. 

i Clip loaves with the scales. 

Attacks tea. 

Small dark insect. 

Waxy oval scales easily 
seen. Coco. Bull., p. 40. 



Sapota {Aehras sapata). 



Leaf hoppers. 

Mealy bugs ... 

N'orthern Oiroars 

Do. 

As on mango 

Coveting shoots and 

stalks and sucking sap. 

Idiocerus niveosparsus, 
and allied spp. 

(Jassid—bugs). 

PhenacoccviS iceryoiies, 
Gr., PsevidococcuS 

lilacinus, F. (Ooccid— 
bugs). 

See under mango ... ... I 

Prune badly infested shoots | 
and spray with contact 
insecticides. 

i 

Not so serious as an 
mango. 

Occasionally serious. 

Coco Bull., PI. XXV and 

xxiir. 



Pike apple (Ananas sativus). 



.Mealy bag ... 

North Malabar 

Colonies of small white 
reddish insects suck the 
juice from the fruits. 

1 Pseudococcus hromeliaei 
B. (Coccid—mealy 

1 bug). 

1 Destroy badly infested 
apples. 

Rather new to India. 



MptBEBEY (Moras sp.). 



Stem girdler. 

j Coimbatore ... 

Beetle rings the stem and 
often kills it. 

Sthenias grisator, F. 
(Cerambycid—beetle). 

j Destroy infested stems and 
j Kill beetles when found. 

j Sea under grape. 


* 


Bael or Bilwa {Aegle marmelos). 


Leaf beetle ... 

Ooimbatoro and 

Grubs and beetles de¬ 

Glitea i/ndica, J. (Chry- 

Clip leaves containing gre¬ 


Malabar. 

foliate plants . often 

Bomelid—beetle). 

gariously feeding grubs 



badly. 


and if necessary dust or 
spray arsenate. 

Scale insects. 

Do, 

Colonies cover leaves and 

Lecanium viride, Gr. 

Prune badly infested shoots 



suck up sap. 

(Cocoid—scale). 

and spray contact poison 
if necessary. 



Apples, Peaks .and allied pbcits {Pyrus 

spp.). 

Wooly blight. 

Nilgiris, Shevaroys 

Colonies of these small 

Eriosoma. Iflniqera, H, 

Bemove and destroy badly 


and Mysore. 

insects attack the roots 
and stem and cause 
galls. 

(Aphidid—bug). 

infested parts and spray 
the plants. 

Plant-lice 

N ilgiris and Sheva¬ 

Colonies cover shoots and 

Dilachnus lirishni, G. 

Spray contact insecticide. 


roys. 

suck plant sap. 

(Aphidid—bug). 

Leaf weevil ... 

Mysore 

Feeding on foliage 

Myllocerus swb/asciatus. 

Handpick or net beetles ... 




G. (Curoulionid— 

beetle). 


Scales 

Do. 

Colonies suck sap 

Aspidiotus cydoniae, C. 

Prune badly infested shoots 




(Coocid—scales). 

and spray contact insec¬ 
ticide. 



Peach 

Pldm (Prunus spp.). 


Fruit flies 

Nilgiris ... 

Maggots bore into fruits. 

I Chiefly the species— 

Destroy first attacked fruits 




Ohaetodaevs ferru- 

and trap flies hy poisoned 




gineaa, B, (Trypae- 
nid—fly). 

syrnp spray. 


A Bmall dark shining" 
beetle with orange-yel- 
loTV grubs., 

See nnder citrus, coffee 
(Plate XVII, Pig. 2, 
Ooccid bulletin.) 


An introduced pest found 
only on the hills so far ; 
very bad sometimes. 
(Fig. 389, S.S.I.), 
Sometimes bad. 

Not very serious gene¬ 
rally. 

Also on Pig. 

(Plate (1), Oooo. 

Bull.) ■ 


Bad on the Nilgiris fruit 
farms. See under mango, 
guava, etc. 


err' 

or.. 


DYES, DEEDS, SPICES, NAKCOTIOPg Etc, 


Indigo {Indigo/era arrecta). 


Leaf weevil ... 


Ceded Districts, 
Tinnevelly, South 
Arcot, Coimbatore. 


The weevil and grubs 
feed and breed on the 
tender shoots. 


Alcides bubo, F. (Curcu- 
lionid—beetle), 


Beetles may be collected 
and infested shoots 
pruned. 


Attacks agathi and cine- 
ter beans. 



I.—Insects affecting important cultivated plants in Sontli India— cont. 


Insect. 


Distribution (in 
pest form in ease of 
important insects). 


Nature of injury done 
to plant. 


Scientific name and 
classification. 


I 


Suggestions for control, 
if any. 


Semarks. 


DYES, DRUGS, SPIOBS, JIAEOOTIOS, Etc.— conf. 


Indigo psylla. 


Ceded Districts, 
Tinnevellv, South 
Arcot, Ooimbatore. 


Leaf cater¬ 
pillars. 


Do. 


Indigo (Indigofera arreaia) — cont. 


The small insects suck 
the -juice in numbers 
and make the shoots 
and leaves curl and 
fade. 

J'eed on the leavee 


Arytaina 'p^nctipennis., 
Or. = (P. isitis, B.) 
( P ay Hid— bug). 

Mors than, one species 
noted ; chief are— 
Lapliygma exigua, H., 
Plusia Drichahea, F. 
(Noctnid—moths) 
Dic'nomeres ianthes, M. 
(Geleohiad—moth). 


Spray contact 
when bad. 


insecticide 


PL XLYII, S.S.I. 


Handpick caterpillars or These are not commonly- 
spray arsenate if pest is serious in So.ith India, 
bad. 


Or 

It*- 


Nona (Monnda Hnatoria). 


Scales 

Coimbatore ... 

Cover leaves and cause 
blight. 

Aspidiotus orientalis, N., 
Lecanium viride, 8. 
Pulvinaria psidii, M, 
(Coccid—bugs). 

Cnt badly infested branches 
and spray contact insecti¬ 
cide. 

Shoot beetle... 

Do, 

Larvae bore into shoots 
and kill them. 

Sypntheneinuo plume- 

riae^ N. (Scolytid— 
beetle). 

Prune infested shoots 

Sphinx cater¬ 
pillars. 

Do. 

Peed on the leaves 

Macroglossa vialis, B, 
and other spp,; also 
Uhopalo'psyclie bifa- 

sciata, B. (Sphingid— 
moths). 

Handpick larvae which are 
stout and conspioaous. 


Sometimes the scales do 
severe damage. Oooc. 
Bull., PI, XII (1). 

During certain seasons 
numerous shoots are 
found dry and drooping 
due to the attack of this 
insect. 

Pretty and active moths. 


Insect. 


I.—Insects affecting important cultivated plants in Sontli India— cont. 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientifio name and 
classification. 

Suggestiona for control, j 

if any. j 


Remarks. 


DYES, DRUGS, SPICES, NARCOTICS, Etc.— cont 


Ikdigo {Indigofera arrecta) — cont. 


Indigo psylla. 


Ceded Districts, 
Tinnevellr, South 
Aroot, Coimbatore. 


Leaf cater¬ 
pillars. 


Do. 


The amall insects snck 
the" Jnioe in numbers 
and make the shoots 
and leares enrl and 
fade. 

Feed on the leaves 


Arytaina pv-nctipennis, 
Gr. = (P. isitis, B.) 
(Psyllid—hug’). 

More than one species 
noted ; chief arc— 
haphygma exigna, H,, 
Flusia orichalcea, F, 
(Nootnid—moths) 
Dichomeres ianthes, M. 

I (Geleohiad—moth). 


Spray contact 
when bad. 


inaeotioide 


PI. XL’Til, S.8.I. 


Handpick caterpillars or These are not commonly 
spray arsenate if pest is serious in So.ith India, 
bad. 


Crcr' 


Nona {Morinda tmctoria). 


Scales 


Shoot beetle... 


Sphinx cater¬ 
pillars. 


Coimbatore ... ... 

Cover leaves and oanse 

Aspidiatus orienfalis, N., 

Cut badly infested branohe.s 

Do. 

blight. 

lecanium 'oiride, f). 
Piiivinaria psidii, Y. 
(Coccid—bug.«). 

and spray contact insecti¬ 
cide. 

Larvae bore into shoots 
and kill them. 

Hypothenemus plume- 
n'ae, N. (Scoiytid— 
beetle). 

Prone infested shoots 

Do. ... 

Feed on the leaves 

Macroglossa vialis, B. 
and other spp.-, also 
Bhopalopsyche bifa- 

sciata, B, (Sphingid— 
moths). 

Handpick larvae which are 
stout and oonspicuous. 


Sometimes the scales do 
severe damage. Oooc. 
Bull., PI. XII (1). 

During certain seaBons 
numerous shoots are 
found dry and drooping 
due to the attack of this 
insect. 

Pretty and active moths. 


S 



Shoot borer ... 


Turmeric 

butterfly. 


Beale ... 


Lace-wing bug. 


Thrips 

Shoot borer ... 
Fly .. 


L eaf cater¬ 

pillar. 

P lower-head 
bug. 


Turmeric {Curcuma louga) and Arrow-rooi, 


All over South India. 

Tbe caterpillar bores into 

Dichocrceis punctifera- 

Only prevention. Destruc¬ 

the growing shoot and 
often kills it. 

lie, G, {Pyralid — 

moth). 

tion of attacked shoots. 
Same as the insect attack¬ 
ing oa,sfor seed capsules. 

Do. 

The caterpillar feeds on 
the leaves often inside 
folds. 

Udaspes folus, Cr. 

(Hes periad— butter¬ 
fly). 

Handpic.king of the cater¬ 
pillars and pupae inside 
leaf folds very easy and 
effective. The butterflies 
can also be netted and 
destroyed. 

Salem 

Colonies of the scale 
cover the underground 
haulms and makes them 

Aspidiotus harfii, 0. 
(Ooccid—scale)- 

Mix irrigation wa.ter with 
contact insecticide ; nse 
insect-free seeds. 

All over South India. 

fade. 

Colonies of these small 
insects suck the juice 
from the leaves. 

Stephanitis typicus, D. 
(Tingidid—bug). 

Handpicking of leaves con¬ 
taining colonies, or in bad 
attacks spray leaves with 
!X very dilute solution of 
crude oil emulsion. 

Chittoor, Malabar, 

Cnddapab and 

Travancore. 

Swarm on tender parts 

Panchaetothrips ind-i- 

Net the creatures and spray 

and puck sap. 

cus, B. (Thripid— 

thrips). 

with tobacco washes if 
necessary. 


G-inoee {Zingiber off-cinalis). 


Malabar 

Larva, bores into shoot 

Dichocrocis punctifera- 

As in turmeric 

and often kills it- 

lis 0, (Pyralid—moth) 

Destroy first attacked 

Do. . 

Maggot found in rotting 

Two species are noted : 

ginger. 

Galohata sp, (Micro- 
pesid—fly), Formostna 
Jdavipes, M. (Chloropid. 

plants with, the maggots. 





— fly), 



See under “ castor’^ 
above. 


A Btout greenish cater¬ 
pillar with dark head; 
butterfly is white and 
black spotted. (Pig. 295, 
S.S.I.) 


Sometimes serious. 


Very small insects found 
in colonies on . the back 
of the infested leaves. 
Same kind of insects as 
brinjal lace-wing bug 
noted under brinjal. 
(Fig. 369, S.S.I.) 

Active little insects some¬ 
times found in numbers. 
Pig. 23. Tbys. Mem. 


See under turmeric and 
castor. 

Pound also on turmeric | 
status doubtful. 


W 

Or 


Coimbatore and 

Northern Circars. 
Northern Circars ... 


Cummins, Coriander, Aniseed, etc. 


Feeding on leaves and 
tender buds. 

Sucking ths juice from 
flower bads. 


Laphygma exigua, H, j Same as noted on onion ... 
(N’oetf'id—moth). I 

AgonoeceKfi nuhila, F. I Checked easily by netting 
(Peiitatoraid— bug). the insects. 


See under “ onion ” 
above. 

Not serious generally. ' 
(Fig. 351, S.S.I.) 



j__Insects afieotiDg important cultivated plants in South India— cont. 


! 

i 

Distribution (in 

i 

Nature of injury done 

Scientific name and 

Suggestions for control. 

Insect, 

pest foi’m m case of 
important insects). 

1 to plant, 

1 1 

classification. 

if any. 


Remarks. 


DYES, DRUGS, SPICES, NARCOTICS, Etc.— 
PepebR ( Pip&r nigrum), 


Plea beetle ... 

Malabar 

... 

The small grub of the 
beetle bores into the 
green pepper berry. 

Longiiav-fus nigripenuis, 
M. (Chrysomelid— 

beetle). 

Spra)’ing of some deterrent 
which will keep away the 
beetle. 

Scales 

Malabar 

core. 

and Travan- 

Scales suck the juice 
from the vine and 
shoots and are found in 
thousands on the vines. 

Lepidosapltes piperis, 
G., Pinnaspis 

aspidistroe, S. (Ooccid 
—Scales). 

Removal of badly infested 
vines and in bad oases 
spray with a strong 
contact poison like ‘‘ resin 
compound ”, 

Mealy bug ... 

Malabar 

... 

White masses of these 
insects sometimes cover 
leaves and shoots. 

PseudococcitiS virgatus, 
C. (Ooccid—mealy 

bag). 

Prune and spray with 
contact washes. 

Leaf cater¬ 

pillar. 

Do. 


Feeding on foliage ; does 
not damage pepper as it 
does the standard on 
which pepper twines. 

Beie 

Cricuia trifevestrata, H. 
(Saturnid—moth). 

[. Vink (Piper hatel). 

See under cashew ... 

Betel-vine bng. 

South 

Kanara, 

The bugs suck the juice 

Displiinctus g:>oUtus, W. 

No effective remedy known ; 


Bellary and Kurnool. 

from tender leaves 
which curl up and fade. 

(Capsid—bug). 

in the early stages the 
first attacked leaves which 
may contain eggs may be 
clipped off to prevent 
spread; if possible the 
bugs found flying may be 
.netted or caught by sticky 
boards. 


A small rod and biack 
insect found scraping 
leaves and berries of 
pepper. 

Colonies of these small 
boat-shaped scales some¬ 
times completely cover 
the pepper vines and 
leaves killing tbem in 
some oases. {Fig. I, 
Coco. Bull.) 

See under tomato, 
custard apples, etc. Pl. 
XXI (2), Coco. Bull. 

Often heavily parasitised. 


Belongs to the same group 
as the cholam ear-head 
bug but is reddish 
brown in colour. (Fig. 
376, S.S.I.) 


OS 



CaekAMOM {Hlettaria eardamomum). 


Stam borer ... 

Hill tracts along the 
Western Ghats. 

Larva boring into stem 
and often killing it. 

DicJiocrocis punctifer~ 
alis, G, (Pyralid— 

moth). 

See under turmeric and 
ginger. 

A minor pest. 

Caps ale borer. 

'Coorg 

Beetle boring and 

destroying oapBules. 

Cinnamon ( 

Soolytid beetle 

Ginnamomum zeylanicum) 

Collection and destruction 
of first attacked capsules. 
No other method known 
so far. 

1 . 

A minute dark brown 
beetle (Fig. 203, S.S.I.) 

Leaf psyllid ... 

South Kanara 

Larvae and adults causing 
galls in shoots and 
leaves and sucking sap. 

CoEl' 

PauropsyUa depressa, 
0. (Psyllid—bug). 

EK [Ooffea arahica). 

Clip galled leaves and 
shoots. 

Commonly noted. 

White borer ... 

Ifilgiris, Coorg, 

Mysore, South 

Kanara. 

The white grub bores into 
the stem and kills it 
often. 

Xylotrechua quadripes, 
Ch. (Oerambycid— 

beetle). 

Pruning of dead and dying 
shoots and scrubbing the 
bushes to remove loose 
bark to prevent egglaying. 

A black and white-spotted 
beetle with long feelers. 
(Fig. 178, S.S.I.) A 

serious pest of coffee. 

Bed borer 

In different parts of 
the South . Indian 
bill districts. 

Bed caterpillar bores into 
the shoot and stem. 

Zeuzera coffeoe, N. 

(Zetzerid—motli). 

The branches containing 
the'borer may be lopped off 
as they are easily located. 

Not a common pest of 
coffee. (Pig. 333, S.S.I.) 

Mealy bug ... 

Do. 

Colonies of these attack 
the roots of the coffee 
seedlings. 

Paeiidococc'u.s citri, B. 
(Cocoid—mealy bug). 

The soil may be irrigated 
with water mixed with 
crude oil emulsion. 

(Pi. XK, Pig. 2, Oocoid 
Bulletin.) 

SreoE bug ... 

Throughout South 
Indian hills. 

j 

Colonies of this scale 
insect cover the leaves 
and suck the juice. 

Ije canitirn 'oiride, G. 
(CoGcid—scale). 

Out and burn badly infested 
shoots and spi’ay with fish- 
oil soap. Destroy ants’ 
nests in the vicinity. 

Sometimes bad on coffee 
in some plantations, 
the scale is killed in, 
numbers during the 
rainy season by a 
fnngna. Cocc. Bull. PI. 
XVII (2). 

BffO’wu bug 

Do. 

Do. 

Saissetia liemisphaerica, 
T. (Coccid—scale). 

Other scales sometimes 
noted on coffee are 
Pulvinaria psidii, M., 
and Saissetia, nigra,, K. 

Do. 

Pig. 5, Coco, Bull. 


I. —Insects affecting important cultivated plants in Sonth. India— cont. 


1 

Distribution (in 

Nature of injury done 

Scientific name and 

Suggestions for control, 

Remarks. 

Insect. 

pest form in case of 
important insects). 

to plant. 

classification. 

if any. 


Leaf cater- 
pillars, 


Along the W estern 
Ghat. 


Ooifee shoot 
and berry bug. 
Cockchafer 


Nilgiris and 
varoys. 

Coorg, Mysore 
Travanoore. 


She- 

and 


Leaf beetles 


Coorg, Shsvaroys, 
Nilgiris. 


Coffee shoot 
borers. 


Coorg, Malabar 


DYES, DEUGS, SPICES, NABCOTICS, Etc. 

Combe (Goffea arabica )— cont. 


Feeding on leaves and 
often seedlings. 


Sucks shoots and berries. 

The grub attacks the 
seedlings and adults 
attack foliage. 


Feed on foliage ... 


Bore and breed in shoots 
and twigs of growing 
and dead stems. 


Euxoa segetum, Sob. 

ootuid—moth). 
Other caterpillars 

oooasionally noted are 
Belippa laleana, M. 
(Slug—Limacodid), 
Oleni mendosa, H. 
(Hairy caterpillar— 
Lymantrid) and 

Homona coffearia, N. 
(Flush-worm—Tortri- 
cid—moth). 

Antestia cruciato., P. 

(Pentatomid — bug). 
Rolotriahia conferia, S. 

(Ocorg and Mysore). 
Serica, prvinosa, B. 
(Travancore) (Melo- 
lonthid—beetles). 
Syinpiezomias frater, 
M. (Onrculionid— 
beetle). 

Gurynodes sp, (Chryso- 
melid—beetle). 

The species noted are— 
Xylehorus compactus, 
B, X. forniaaius, E. 
and X, morstaiti, 
j E. (Soolytid—bee- 
j ties). 


cont. 

See under potato, red- 
gram, castor, and tea. 


Coll'jot or net the bugs 

Put up light traps for adults 
and irrigate seedlings 
wdth poisoned water. 

Jar the weevils from the 
plants and destroy them. 


Prune badly infested 
branches and burn them 
with insects. 


Euxoa is a cutworm and 
attacks numerous plants 
on the hills. (Pig. 237, 
S.S.I.) For Olene and 
Homona see Pigs. 264i 
and 330, S.S.I. 


(Pig. 350, S.S.I.) Pound 
on jesmine also. 

These are occasionally 
bad. 


Though found in numbers 
are minor pests only, 
Corynodes is a shining 
bluish-green beetle. 

X. fornicatiis is found on 
castor also. (Pig. 204^ 
S.S.I.) 


OofEao leaf Nilgiris ... ... 

hopper. 

Coffee berry Western Ghats, 
beetle. | Mysore. 


Coffee grass- Do. 

hopper. 


Larvae and adults suck¬ 
ing sap from tender 
parts ; sometiriQe.3 found 
in numbers. 

Beetle bores into pulp of 
berries; also found in 
stored berries. 


Ifeeding on foliage; 
occasionally found in 
some numbers. 


Ricania hicoloratd, D. 
(Pnlgoi’id—bug). 


Araecer^ts fasciculatus, 
Dg. (Anthribid— 
beetle), the Scolytid. 

Ste^hanDderss hampeii 
has not yet been 
definitely noted on 
Indian-grown coffee. 

Aularches miliaria, D. 
(Aeridiid—grass¬ 
hopper). 


I Met the bugs and spray the 
plants with deterrent 
insecticide when necessary. 

Destroy infested berries 
and fumigate stored 
coffee. 


Net the grasshopper.^ 


An active black insect 
found in numbers 
during summer in the 
Nilgiri slopes. 

Found attacking areca- 
nuts also. 


Karely a pest. (Fig. 418, 
S.S.I.) 


Tea mosquito. 


Iiiaaf carter-; 
pillars. 


-All along Western 
Ghats and Nilgiris. 


In different tea 
districts of South 
India. 


Shot-hole 

borer. 


Travauoore 

Malabar. 


Sucking np sap from 
tender parts and leaves 
and making them fade; 
often serious. 

Caterpillars found feeding 
on foliage in different 
ways as open feeders, 
feeding in folds of leaf, 
etc. 


Tea {Camellia theifera). 

sap from Helopeltis antonii, S. 
md leaves Occasionally another 

hem fade; common hill Capsid. 

Disphinctus humeralis, 
W., is also seen. 

nd feeding Chief of the species 
different noted in South India 

1 feeders, are —Heterusia vire- 

ds of leaf, seens, B,, Buzura 

suppressaria, G , 
Somona coffearia, 
N., Laspeyresia leu- 
costoma, M., Oon- 
tlieyla rotwnda, H., 
Dasychira horsfielAi, 
S., Thosea cervina, M. 


and Bore holes into twigs and Xyleboms fornicatus, 
shoots. B., X. semigranosus 

(Malabar) (Scolytid— 
beetles). 


Netting the bugs and (Fig. 374, S.S.I.) often a 

spraying' deterrent very bad pest in all the 

washes. tea districts. 


Zygaenid— 

moth 
Geometrid ,, 

Tortricid ,, 
Bucosmid „ 

Limaoodid „ 
Lymantrid ,, 

Limacodid ,, 


Different. 

methodB 

for 

different 
species; 
hand- 
picking, 
r pruning, 
scraping 
stems 
contain¬ 
ing 

S cocoons, 
1 etc. 


For Heterusia and 
Btiznra. See Figs, 326 
and 281, H.S.I. 


Prune badly infested shoots. See under coffee. 


I.—Insects affecting important cultivated plants in Soutt India— cont. 


Insect, 


Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
classification. 

Suggestions for control, 
if any. 


Eemarks, 


DTES, DEUGS, SPICES, NARCOTICS, Etc.— ccmi. 


Tea (Camellia theifera) — cont, 


Stem-borers 

In the tea diatriots... 

Larvce bore into stem ... 

Zeuzera co^eae, N. 

(Zeuz'erid—moth). 
Indrahala theeivora, H. 
(Small dark brown— 
moth). 

Pkassjfcs malabarieus, 
M. (Hepialid—moth). 

' Same as under coffee 

Only occasionally serious. 
For Phassus see Fig. 344, 

S.S.I. 

Scale insects ... 

Do. ... 

Cover shoots and leaves 
in colonies. 

Chief species are— 
Aspidiotus camelliae, 
Sign, Saissetia hemis- 
phaerica, T. (Coccid— 
bugs). 

Prune badly infeated 

branches and spray 

contact inaectioide, if 
necessary. 

Camelliie is sometimes 
bad. Oocc. Bull, PI 
VII (2). 

Tlirips .j. 

Nilgixia 

Attacking tender parts,.. 

Pendrothrips hispino- 
sus, B. (Thripid— 

thrips). 

Of V ery minor importance. 

Noted once on the 
Nilgiris. Thys. Memr., 
p. 252, 

Tea mites 

In all tea districts ... 

Cover the plants in 
colonies and juice. 

Two species —Phytopus 
carinatus and 

Tetranychus biocu- 

latus (mites). 

Dusting with flowers of 
sulphur effective. 

The purple and red mites 
of tea, (Pigs. 440 and 
439,8.8.1.) Not insects. 


Oi 

C 


Mealy bug 


Nilgiri slopes 


Cacao (Theohrow-a cocou). 

( In South In dia it ia gro wn only in Goyernment Ga rdenB. Kallar.I 


Covering ahoota and pods. 


Pseudococcus citri, E. 
(Coccid—mealy bug). 


Prune badly infeated 
branches and spray 
contact insecticide, if 
necessary. 


(PI. XX, Fig. 2, Cocc. 

Bull.) 



Tobacco (^icotiana tahacum)^^ 


Tobacco cater- \ 
pillar. 

i 

1 

ITortbern Ciroars, i 

Coimbatore, Tanjore 
and Madura, j 

Feeding on the foliage 1 
either in the nurseries 
or planted areas. 

ProoLenia—litura ; F. 

(N'octuid—moth); 
other species occasion¬ 
ally found are 

Ghloridia assulta, G. 
and Plusia signata, F. 

The first is the same as the 
one on castor, agathi, 
tomato, etc. Egg 

clusters and leaves con¬ 
taining numerous cater¬ 
pillars may be collected 
and destroyed. In bad 
oases spraying with a 
stomach poison. 

Prodenia is often serious 
and found on varions 
other plants. (Figs. 1 
and 2, Tob, Bull.) 

Stem-borer .,, 

Nortbern Ciroars, j 

Ceded Districts, 

Coimbatore and 

South Aroot. 

The small caterpillar 
bores into the stem and 
produces galls on, the 
Btem. 

Pthorimoea heliopay L. 
(Gelechiad-mofcb). 1 

Only preventive being a 
borer; cut out the larv® 
in first attacked plants. 
Destroy attacked seedlings 
before transplantation 

from nurseiy. 

Both the caterpillar and 
moth are small. At¬ 
tacked plants can be 
easily made out from 
the swelling at the Stem. 
(Col. PI. XLIII, S.S.I. 
Fig, 4, (c~ 3 ), Tob. 

Bull.) 

Gram cater¬ 

pillar. 

All ov er South India. 

Caterpillar boring into 
seed capsules. 

Heliothis ohsoleta, F. 

(M octuid—moth). 

See under red-gram ; cover 
the flower heads with, 
muslin to prevent attack. 

Occasionally serious. 

(Fig, 5, Tob. Bull.) 

Plant-Kce 

In. all tobacco tracts. 

Colonies of these infest 
the leaves, suck the 
juice and affect their 
vigour. 

Myzus Persian, S. 

(Aphidid—bug). 

In bad infestation spray 
with, tobacco decoction 
which is very effective. 

A pest often reported 
from South Kanara, 
Guntur, Tanjore and 
Coimbatore districts. 

(Fig. 4 Tob Bull.) 

Capsid 

Do. 

Swarms settle on tender 
parts and suck sap. 

Oallohelicus crassi- 

cornis, D. (Capsid— 
bug). 

Net the bugs and if neces¬ 
sary, spray tobacco decoc¬ 
tion as deterrant. 

Fig. 6 (i), Tob. Bull. 

Grasshoppers. I 

Do. j 

Feed on the seedlings in 
the nursery and on the 
foMage in the fields. 

Atracio morpha crenu- | 
laia, Fb., Ohrotogonas 
rolerisoni, B. (Aoridiid 
—grass¬ 
hoppers). 

Net and trap them with 
poison baits. 

Fig §, Tob. Bull. 


* For detailed information on tobacco pests see author's bulletin on tobacco insects in South India, (Agr. Deptt. Bnll. Ko. 26.) 



I.—Insects affecting important oultiyated plants in South India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 


Nature of injury done 
to plant. 


Scientific name and 
classification. 


Suggestions for control, 
if any. 


Kemarks. 


DYES, DRUGS, SPIOES, l^ARCOTICS, Etc.— cmt. 


Tobacco (Nicotiana tabacum) — cont. 


Root-sucking 

bug. 


Ground beetles. 


Coimbatore 

Foung and adults attach 
themselves to roots and 
rootlets and suck sap ; 
this causes fading and 
even death of affected 
plants. 

Stibaraopus tabulatus, 
Fb. (Pentatomid— 
bug). 

Irrigate the plants infested 
with contact inseeticide 
and water. 

Gunttlr 

Nibbling roots and shoots 
of seedlings. 

Opatroides frater, P. 
and Seleron latipes, 
G. (Tenebrionid— 

beetles). 

Rake up soil and ' poison 
irrigation water with 

contact inseoticide. 


Fig. 7, Tob. Bull. 


See under potato. . 


Gram cater¬ 
pillar. 

Leaf cater¬ 
pillar. 


White ant 


Thrips 

Qanja mite ... 


GanjA (Cannahie sativa). 


Ganja areas in the 
Presidency (North 
Aroot, Guntur, etc.) 

Feeds on the foliage 

Seliothis obso/.eta, F. 
(Nootuid—moth). 

See under gram ... ... 

Do. 

Feeding on the leaves 

Those often found are 
the following epp. 
Amyn-a octo, G. 

Jjaphygma exigua 

Prodenia litura 

(N oefcnid—moths). 

Handpick caterpillars early 
in the season. Not advi- 
sa'ble to spray arsenates 
on the leaves. 

Do. 

Workers attacking grow¬ 
ing plants, 

Microtermes obesus, 

R. (Termitidae— 
white-ant). 

Irriaate water mixed with 
insectioide. 

Do. 

Swarm on tender shoots 
and suck sap. 

B'eliofJirips indica, B. 

( Thrij^id —thrips). 

Dnst with fine tobacco 
powder. 

Do. 

Do. 

Tetranychus telarins, 

L. (Acari—mite). 

No effective remedies 

known. 


Worst caterpillar pest of 
ganja. 

One or other of these at 
times become serious. 


Sometimes bad. 


See under groundnut and 
Onion. Thys, Mem, fig, 1. 
This pest is often bad in 
Upper India also, Not 
an insect. 




Cinchona {Ginchona ledgeriand). 


Chafer iheetles. 

Nilgiria ... ... 

Grnbs attack the roots 

The chief of the 
species noted are— 
Holotrichia repetita, 

5., Rhizotrogus rufus, 
A., Serica, nilgiriensis, 

8., Ropillia chlorion, 

ISr., (Eutelid and 

C e toniad—beetles). 

Light traps may be put up 
to catch adults. Plants 
may be irrigated with 
insecticide mixed with 
water and grubs collected. 

SometimeB very bad on 
the NilgiriB. 

Leaf and shoot 
capsid. 

Anamalais ... ... 

Sucks up juice from 

I young- plants. 

Disphinctus humeralis^ 
W. (Gapsid-bug). 

Net the bugs ... 

Occasional pest. See 

under “ Tea.” 

Leaf weevils... 

! 

Nilgiris 

Feeds on foliage 

Bympiezoinias decipiens, 

1 M. (Curoulionid— 

1 beetle). 

J ar beetles and dust plants 
with arsenate. 

A minor and often 
sporadic pest. 


PALMS. 


Coconut (Cocos nucifera). 


Kbinooeros 

All over South India, 

The beetle burrows into 

Oryctes rhinoceros, L« 
(Dynastid — beetle). 

Preventive measures are the 

The beetle is black and 

beetle. 

chiefly along the 
West Coast. 

the growing shoot and 
outs the same often 
killing it. 

1 

i 

most effective. Prevent 
insect breeding in manure 
pits. Out open and dry 
dead and rotting trees to 
check the pest breeding in 
them. The beetle can 
also be pulled oat by a 
hooked wire from infested 
crowns. 

has a horn on the face 
like the rhinoceros. It 
is a bad pest of coconuts 
all over South India. 
Col. PI. Ill, 8.S.I. 

Ked weevil ... 

Do. 

1 The grubs burro-w into 

1 the soft portions and 
j do damage, 

I 

Rhynchophorus fero-u- 
gineus, F. (Ourculio- 
nid—^beetle). 

Scars and -wounds on the 
tree crown should be 
tarred to prevent the 
weevil laying eggs. If 
the rhinoceros beetle is 
checked the weevil will 
also be automatically 
checked since the latter 
often follows the former. 

J 

A red cylindrical insect 
with a long curved 
pointed snout. All the 
stages are found in 
infested trees. PI. 

XLT, S.S,I. 

l 


C5 
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I.—Insects affecting important cultivated plants in Soutli India— cont. 


Insect. 

Distribution (in 

Nature of injury done 

Scientific name and 

Suggestion for control. 


important insects). 

to plant. 

classification. 

it any. 


Eemarks. 


PALMS —conU 


Coconut {Cocos nucifera) — cont. 


Blaok-headed 

caterpillar. 


Slug Cater¬ 
pillars. 


Skippers 


Scale insects ... 


West Coast, Northern 
Circars, and parts 
of Coromandel coast. 

Do. 


AD over South India. 


West Coast, Coimba¬ 
tore, Tinnevelly and 
Anantapur. 


The caterpillar feeds on 
the leaf, remaining 
between the folds of 
the leaf. 

Caterpillars feed on the 
foliage. 


The caterpillars cut 
young leaves and feed 
inside the folds. 


Colonies of these small 
insects cover the foliage 
and suck juice. 


S'sphantis serinopa, M. I 
(Xyloryctid—moth). 


Parasa lepida, Q. (all 
over South India), 
Oontheyla rotunda, H. 
(found only in the 
West Coast till now), 
Natada nararia, M. 
(once noted bad in 
Godavari), (Limaco- 
did—moths). 

Gangara thyrsis, M. (on 
young coconut trees 
chiefly), Suastus 

gremius, F. (More on 
palmyra), (Hespe- 
rid— butterflies). 

Aspidiotus destructor, 
S., this is the chief of 
those found and often 
destructive; others 
noted are Aspidiotus 
ficus, A.., Ceroplastes 
actinijormis, Gr., Vin- 
sonia stellifera, W., 
Lecanium hesperidum 
(Coooid—scales). 


Cntting’ off attacked fronds 
and burning them. -Only 
preventive method practi¬ 
cable. Encourage parasites 
Cutting oS infested fronds 
and destruction of cocoons 
on the s'ems. 


The leaf-folds containing 
oaterpillaj’s Can be easily 
handpicked. 


Cutting off and burning the 
badly infested fronds is 
the beet and effective 
remedy. 


I Often a serious pest along 
I the West Coast. Fig. 

I 336, S.S.I. 

I 

For Parasa see under 
“ Castor ” and “ Mango.” 


The pest is bad only on 
young trees. The cater¬ 
pillars are covered with 
white powdery wax. 
Figs. 290, 291, S.S.I. 

The first is an oval trans¬ 
parent insect found 
often in colonies on the 
foliage ; See Coco. Bull., 
PI. TII (1), PI. xri (2), 
aud PI. XIV(l). 
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Mealy bug 

West Coast and 
Coimbatore. 

Colonies of these small 
insect cover the foliage 
and suck juice. Tender 
shoots suffer much. 

Peeudococcua longis- 

pinus, T. (Coccid— 
mealy bug). 

Cut off badly infested 
and if necessary 
contact insecticide. 

parts 

spray 

Stem weevil... 

West Coast tracts ... 

Numbers found breeding 
in stem. Status as pest 
doubtful. 

Oalandra sligmaticolUs, 
Q. (Cnrculionid— 

weevil). 

Collect beetles and destroy. 


Palmyra (Borassus flabelUfer). 

(The first four insects under coconut are pests also of palmyra in South India.) 
Date (^Phoenix sylvestris), 

(The rhinoceros beetle and the red weevil are the chief pests of this palm also.) 


Aheoa {Areca eatschu). 


Scale insects... 

"West Coast, 
Ooimbatore 
Nilgiris. 

Mysore, 

and 

Colonies enok the juice 

1 

Chief species concerned 
are —Ghionaspis dila- 
iaia, G. and Pinnaspis 
aspidistrae, S. (Ooooid 
—scales). 

Prune badly infested parts 
and spray contact insecti¬ 
cide. 

Nut beetle ... 

West Coast . 

*» 

Bores into nuts 

Aroecerus fasciculaius, 
D. (Anthribid— 

beetle). 

1 Destroy badly infested 
nuts. 


FLOWER AND ORNAMENTAL GARDEN PLANTS. 


Rose (Rosa centifolia). 


Leaf cater¬ 
pillars. 


Ooimbatore, Madras, 
Malabar, and North¬ 
ern Ciroars. 


Feeding on the foliage ... 


Grape thrips... 


Ooimbatore, and Swarming on tender 
Northern Oircars. parts and sucking sap. 

The tissue gets blight¬ 
ed. 


Buproctis fraierna, M. 
(Ly mantrid-motb ) 
Parasa lepida, Or. 
(Limacodid-moth), 
Achoea janata, L. 
(N octuid—moth ). 
Rhipiphorolhrips 
cruentatus, H, 

(Thripidae—thrips). 


See under castor for all 
these insects. 


See under grape-vine 


Fig, 1, PI, XXI of Ooccid 
bulletin. 


Very probably the insect 
comes after some 
disease ; small brownish 
weevils. 


For the first see Fig. 2, 
PI. VI of Coccid bulle¬ 
tin. 


See under coffee. 


The first two caterpillars 
are hairy, spiny and 
irritating to the touch. 
The last noted in North¬ 
ern Oircars. 

Often very serions in 
Ooimbatore. Fig. 16, 
Thys., Mem. 



Insect. 
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Distribution (in 
pest form in case of 
important insects). 

Nature of injury done 
to plant. 

Scientific name and 
clOBSification. 

Suggestion for control, 
if any. 


Remar’ks- 


FLOWER AND ORNAMENTAL GARDEN PLANTS)—cowL 


Rose (Rosa centifalia — cont. 


Red scale ... 

Malabar, and North¬ 
ern Circars. 

Colonies are found on 
twigs and leaves suck¬ 
ing the juice. 

Aspidiotus aurantii, M. 
(Coodd—bug). 

Cut and burn badly infested 
shoots and spray with 
crude oil emulsion. 

* Chafer beetles. 

Leaf cutter 

bees. 

Nilgiri Hills, and 
Coimbatore. 

Coimbatore, Nilgiris 
and Malabar. 

Adult beetles feeding on 
flowers. 

Bees cutting tender 

leaves and remosing the 
cut pieces to their hive. 

Osycetotiiavemicolor, F., 
and other Oetoniad— 
beetles. 

Megachih anthracina, S. 
is the chief .sp. noted ; 
other spp, of Mega.' 
chile have also this 
habit of cutting leaves 
of different plants. 

Net or handpick the beetles. 
Lighti traps may also be 
put; up. 

Catch the bees or dust 
arsenate on leaves. 


Sometimes whole plant® 
are killed by this scale. 
It is a well-known pest 
of oranges elsewhere 
but not noted oh oranges 
as yst in South India. 
Fig. 1, PI. IX, Oocoid 
halletiu. 

See under “ Cliolain”. 


These are not the honey 
bees but bigger forms 
of the same family. 


Jasmine {Jasminum samhac). 


Red scale ... 

Northern Circars ... 

Covering leaves and suck¬ 
ing sap; often very 
serious. 

Aepidiotus aurantii, M. 
iCoocid—scale). 

Prune badly infested parts 
and Spray contact insecti¬ 
cide. 

Jasmine bug... 

Ceded Districts ... 

Sucking up juice from 
buds and flovrers ; some¬ 
times serious. 

Anteetia cruciata, F. 
(Peiitatomid—bug). 

Bugs may be collected or 
killed by fumigation. 

Mealy bug ... 

Coimbatore and 

Salem. 

Colonies appear on tender 
parts and suck sap. 

Phenacoccus ornatus, 

Gr. (Ooocid—bug). 

Clip badly infested parts 
and spray contact insecti¬ 
cide. 


See under “ Rosa”. Fig. 
1, PI. IS, Ooco, Bull. 

See under “ Coffee”. A 
tingidalso occurs some¬ 
times 

A beautifal delicately 
built white insect found 
Bometimes in numbers 
on the foliage. 


>• 


Thripa 

Coimbatore 

Mysore. 

and 

Colonies appear on tender 1 
parts and suck sap; 
flo-n'ers are often badly 
damaged. | 

Isoneurothrips onenc- 
alis, B. (Thripid— 
thfips). 

May be treated in the same j 
way as for jasmine bug. 

Minute blackish active 
insects found inside 
flowers. Thys. Mem., 

p, 261. 

Mealy wing ... 

j 

Do. 


Do. 

! 

Dialenrodes nulgaris ?, 
K. (Aleyrodid—bug). 

j 

Clipping badly infested 

leaves and spraying with 
dilute orudo oil emulsion. 

Infested leaves appear 
pale yellowish and show 
numerous oval jjnpae on 
the under surface ; these 
are the nj'mpha] cases 
of the insect. 

Leaf cater* 

pillar. 

Coimbatore 

Tanjore, 

and 

Feeding on foliage 

( 

Qlypliodes unionalis, F. 
(Pyralid—moth). 

Dheysasthemum, 

Handpick caterpiilars or 
dast with arsenates. 

Moth with transparent 
white wings. 

Caterpillar ... 

Madura ... 


Feeds on foliage and 
flowers and causes 

setrere damage sotne- 
timea. 

Lamprosema indicator, 
F. (Pyralid—moth). 

1 

Spray or dust with 
arsenate. 

1 Figs. 309 and 310, S.S.I 
Insect is found also on 
pulses in different parts 
of India, 


OlBANDEB {Nerium oleander). 


The oleander 
sphinx. 

All over South India. 

The stout big caterpillar 
defoliates the plants. 

Deilephila nerii, L. 
(Sphing’id—moth). 

Handpicking of eg’gs and 
caterpillars very easy and 
effective. 

The nympha- 
lid butterfly. 

Do. 

Feeding on lea’ves ... 

Euploea core, 0. (Hym- 
ph alid—butterfly). 

The caterpillars and pupae 
can be easily handpicked 
and the butterflies can be 
netted. 




LILIES. 


Lily cater¬ 

pillar. 

Coimbatore, Madras 
and Malabar. 

The pretty caterpillar 
bores into the fleshy 
leaves and leaf stalk in 
num here. 

Polylela gloriosa 

(Nootuid—moth). 

The leaves containi-ng these 
caterpillars feeding gre¬ 
gariously could be clipped 
and destroyed with the 
larvae ; the pupae under 
the soil may also be dug 
up. 


The caterpillar is a very 
stout and long one ■with 
a spine over the tail 
end. Figs. 273 and 274, 
S.S.I. 

A oommou butterfly, with 
dark wings with 'white 
ppota. The pupa is a 
shining gold coloured 
chrysalid hanging from 
the leaf. 


The caterpillar is a cylin¬ 
drical red and white 
spotted insect. Fig. 
238, S.S I.; attacks all 
liliaceous plants. 


C52. 


Grubs of chafer beetles suoii as Anomala, Adoritas, Holotrichia, etc., damage the roots of many garden plants. 
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Insect. 


Bistribution (in 
pest form in case of 
important insects). 


Nature of injury done 

Scientific name and 

Suggestion for control, 

to plant. 

classification. 

if any. 


Kemarks. 


LILIES—cotvf. 


Leaf tbrips 


Makdium (Afirattsopa elengi). 


Coimbatore, Tanjore I Larvae and adults attack 
and Tricbinopoly. leaves and canse galls. 


Arrhenothripa rama- 
Tcrishnae, H. (Phloeo- 
tbripid—tbrips). 


Clin badly galled parts and 
spray tobacco decoction. 


A dark antdike- insect 
found inside the leaf 
galls and folds. Fig. 25, 
Thys. Mem, 


TtJIiSi (Ocimum sanctV/m'). 


Lace-wing 

bug. 

All over South India. 

Small dark insects infest 
leaves in numbers and 
suck the juice. 

Monantliia, glolmlifera, 
W. (Tingidid—bug). 

Spray tobacco decoction ... 

Scale insect ... 

Do. 

Colonies of these waxy 
insects cluster on the 
shoots and suck the 
juice. 

Oeroplastodes cajanii, 
M. (Coccid—scale). 

Same as above for laoe.wing 
bug but with a strouger 
solution of emulsion. 


Fig. 37l, S.S.T, •, Min nte 
creatures found in 
colonies. 

See under “ Bed-gram.” 
Cooc. Bull., PI. XV (2). 


Scales 


Mealy bugs 


Gabden Obotons, 


All over South India. 


Do. 


Cover shoots and stems 
and suck sap. 


Do. 


I Chief species found are 
Saissetia nigra, N., 
Lecaniwm depressum, 
G., Lepidosaphes sp. P 
(Co,c Old—Scales). 
Psev.dococcus virgatua, 

C. , Icerya aegyptiaca, 

D. , Monoplilehus phyl- 
lanthi, G, (Coccid— 
mealy bugs). 


Pi’une badly infested parts 
and spray with strong 
contact insecticide. 


Do. 


See under “ Cotton.”' 


Sometimes one or other 
of these completely 
cover the shoots and 
tender leaves alio win g 
swarms of ants to visiV 
them. 



Thrips ... 

Bangalore 

Coimbatore. 

and 

Do. 

1 Eeliothrips haemorrhoi- 
dalis, B., and Ayyaria 
choetophora, K, 

Do. 

Stem ringing 
beetle. 

Coimbatore ... 


The beetle outs the stem ; 
sometimes kills rhe 

plants. 

Sthenias grisator F. 
(Ceranibycid— 
i beetle). 

1 See under “ Mulberry ” ... 


The tirst a well-known 
insect affecting many hot¬ 
house plants in different 
parts of the world, 
liometimes serious. 


Holdy-hock and Shob-fIiOWer {Hibiscus rosasinensis), 

(Many of the insects affecting cotton are found on different kinds of shoe—flower and holly-hock such as the species of spotted boll- 
worms, leaf-roller, bogs, caterpillars on leaf and scales). 


Gram cater- Coimbatore, 
pillar. Mysore. 


Sun-fijOWer {Helianthus annuus). 

and I Caterpillar feeds on I Helioihis obsoleta, S’, j See under “gram” 
1 leaves and seeds. 1 (Ufoetnid—moth). ) 


Occasionally found in 
numbers, 


Parijath {Nyctanthes arhortristis). 


Leaf cater¬ 
pillar. . 


Madras and Coimba¬ 
tore. 


Big caterpillar feeding on Metanaslria hyrtaca, 
leaves. C. (Lasiooampid— 

moth). 


Pick off the caterpillars. 


I Of minor importance ; 

also found on country 
] almond. 


Tabkeximonta na, 


Leaf cater¬ 
pillar. 


Cochin, and Malabar. 


Feeding on leaves 


Glyphodes glaaculalis, 
G, (Pyralid—moth). 


Handpick caterpillars or 
dust arsenate. 


A light blue moth with 
a yellowish streak along 
front margin of fore- 
wing. 


GEASSES, FODDER AND GB.EEN MANURE PLANTS, 


Lucerne {Medicago sativa). 


Caterpillar 


Coimbatore 

and 

Feading on the foliage ’ 

Laphygma exigua, H., 

Netting the caterpillars. 

Godavari. 


and tender shoots, 

1 

is the chief species 
(Ncictuid—moth). 

It is not safe to use arse- 
nates which will of course 
kill the pest. 


See under “ Onions,” etc. 



I.—Insects affecting imporbant oaltivafced plants in Scnth India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 

Nature of iniury done 
to plant. 

Scientific name and 
classification. 

Suggession for control, 
if any. 


ilemarks. 


£Leaf beetles 


Hairy cater¬ 
pillar. 
Swarming 
caterpillars. 


Rice bug 


Plant lice 


GRASSES, RODDER AND GREEN MANURE PLANTS- 
Lccerne (^Medicago sativa)—contt 


-cont. 


Coimbatore 

and 

Biting small holes on the ’ 

Chief Fpecied noted is 

Collect beet’es with hand- 

Godavari. 


leaves ; often found in 
niimbers and doing 
substantial damage. 

the pumpkin beetle 
AulacophorcL ahdoTni- 
if\ Other small 
fl-ea. beetles are also 
foimd oc^-’asionally. 

net. 


See Tiuder “ Caenrbi- 
tacese.” 


Malabar, Ganjam 
and Kistua. 


Coimbatore 


Guinea Grass {Fanicum jumentorwin ) and other grasses. 


O 


Coimbatore and Eoizth 
A root. 

Coimbatore, Hosur 
and Chingleput. 


Feeding ou the foliage ... 

Feeding on the grass 
plots in fodcier areas; 
soraetimes cause serious 
damage. 


Feeding on the flower 
heads of grasses. 


Psal'is securis, H. | See under “ Paddy” 
(Lymantrid—moth). 

More important of the 
species concerned 
are —Spodoptera 
v?auritia, B., Girphis 
alhistigma, M,, C, 
loreyi and Pelarnia 
frugalis (Noctuid— 
moths), Psara, 

phacopteraUs, G. (Py- 
ralid—moth). 

Le.ptoCorisa acuta., Th. 

Probably another spp. 
of this geniia also. 


Netting of caterpillars; 
deep ploughing ; baiting 
with traps, etc. No satis¬ 
factory method known 
yet. 


See under ‘‘ Paddy ” 


Rarely serious. 

Some of these are pests of 
paddy. 


Not serious generally. 


Bamboo {Bamhusa, Dendrocalanus, OcManira, etc,). 

B. 


Colonies swarm on leaves 
and suck sap. 


Orngma hambusae, 
(Apidid—bug). 


Clip badly infested parts Fig. 392, S.S.I. 
and spray contact poison. 



Scales. 

Coimbatore and 

Malabar. 

Do. 

Chionafpi3 elongaia, Gr., 
Asterlecanium longum, 
Gr. and other spp. 
(Coccid—scales). 

Do. 

Sometimes these scales 
very badly cover the 
foliage and blighten 
them. 

Mealy bug 

Malabar ... 

Cover shoots in white 
masses. 

Pseudococcus detoi'quens, 
Gr. (MS,). 

Do. 

Noted once in Walayar, 

Stem bug ... 

Coimbatore ... 

Adults and nymphs settle 
in numbers and suck 
Bap, 

Purohita nigripes, D. 
(Fulgorid—bug). 

Gollech adults and egg- 
masses. 

Eggs and nymphs are 
seen in white woolly 
masses attached to the 
bamboo stem inside the 
sheathing. 

Stem-borer 

Bellary ... ... 

Larva borea into bamboo 
stem. 

Stromatm'/n harha.tum, 

F. (Ceramby cid— 
beetle). 

Destroy first attacked 

stems. 

Fig. 392, S.S.I. 

Shoot borer 

Malabar Forests 

numerous grubs found 

"Euritoma chrynothrix^ 

Cut off badly infested bran- 

In habitH this insect 

chaloid. 


inside drying shoots. 

vV. (Ctialcidid—Wasp). 

ohes. 

appears to be similar 
to the daincha pod 
wasp Bruchophagus. 


Agathi and Daincha (Sesbania grandi/lora, S. aculeata and 8, xgyptiaca'). 


Stem-borer 

All over South India. 

The stout whitith cater¬ 
pillar bores into the 
stem and often kills the 
plant. 

Azygophleps scalaris, 

Fb. (Zeuzeridie— 

moth). 

Preventive only being a 
borer. Cut out first 

attacked stems and de¬ 
stroy larvK! ond pupae. 
B.sg clusters may also be 
collected and destroyed. 

A fairly serious pest, 
sometimes in betelvine 
gardens where the 
caterpillar is called 
“ Chandana puchi" in 
Tamil, Fig. 824, S.S.I. 

Tobacco cater- 

Coimbatorej South 

The , caterpillar feeds on 

t^rocLenia Uturay JB'. 

Saixie as on cab tor. In 

See under castor, tobacco, 

pillar. 

Arcot and Madura. 

the leaves. 

(Nootuid—moth). 

betelvino gardens the in¬ 
fested areas are some¬ 
times flooded in Agathi 
nurseries. 

tomato, etc. Sometimes 
bad in Agathi nurseries 
in betelvine gardens. 

Agathi weevil. 

Do. 

The weevil and the grub 

Alcides bubo, F. A. fab- 

Same as on cluster bean 

Not bad on grown-up 

Arcot and Madura, 

feed and breed on the 
tender shoots. 

ricii, F., is also found 
occasionally. (Cur- 

oulioni d—beetles). 

and indigo ; clipping 
attacked top shoots in 
young plants. 

plants. 

Shoot bugs ... 

Do. 

Attach themselves in 
numbers to tender parts 
and suck sap. 

Copiosoma cribraria, F. 
Brachyplatis vahlii, F. 
(Fentatomid—bugs). 

Het the bugs ; this is quite 
easy. 

See under “ Labdab.” 


I.—Insects affecting important cultivated plants in So nth India— cont. 


Insect. 

Distribution (in 
peat form in case of 

Nature of injury done | 

Scientific name and 

Suggestion for control, 

Remarks. 


important insects). 

to plant. 

1 

classification. | 

if any. 



Moth cater¬ 
pillars. 


'Butterfly cater¬ 
pillars. 


Seed wasp 


GLASSES, FODDEE AND GREEN MANURE PLANTS—cowf. 

Agathi and DainchA (^Sesio/nia' grandiflora, 8, acvdeata and 8. Xgyptiacd )— cont. 


All over South India, 

Feed on the foliage and 
sometimes cause severe 
damage especially on a 
young crop. 

Laphygma exigua, Ilb. 
Pericyma glaucinans, 
G. (Nootnid—moths). 

Can be sprayed with 
arsenates when not used 
for fodder. 

Do. 

Do. 

Terms hecahe, D. Oatop- 
silia pyranthe, L. 

(Pierid—bafcterfiiea). 

Collect the butterflies with 
net and spray if necessary 
if crop is not for fodder. 

Coimbatore ... ... 

Grub develops inside 
seed capsule; sometimes 
does serious damage. 

Bruchop}'ague meUipes, 
G. (Ohalcidid —wasp). 

First attacked seeds to be 
destroyed. 


For Pericyma 
255, S.S.I. 


see Fig, 


Fige. 287 and 286, S-S.I, 


A small shining black 
wasp, one of the very 
few jjlant pests among 
the hyraenoptera in 
South India. 


■^r 

Ins 


Seed. pod 
caterpillar. 


Tanjore and Tinne- 
velly. 


(Koiinqi) Wild Indigo {Tephrosia purpurea). 


Caterpillar bores into 
seed pods and bads and 
causes swollen galls. 


Dactylethra Candida, St., 
(Gelechiad—moth). 


Destroy first appearing j Seed formation is pre¬ 
galls and spray arsenates vented by the cater, 
if necessary, | pillar. 


Shoot borer ... 


Murdxkam (Dadaf) {Erythrina indica). 


Malabar, South 1 Caterpillar bores iuto 
Kanara, Bellary, shoots and tender 

Madras, and South capsules. 

Arcot. 


Teraatia meticulosalis, 
G. (Pyralid—moth). 


Destroy first attacked 
shoots and pods. 




Fig. 315, S.S.I. 



«*■ 


Leaf cater¬ 

pillar. 

South Arcot and 
Coimbatore. 

Feeds on leaves. 

Agathodes osientalis, H. 
(Pyralid—moth). 

Collect leaves with the 
larvae. 

A minor pest; beautifully 
coloured moth. 

Plant bag 

Malabar and South 
Kanara. 

The dark bug sometimes 
covers tender parts in 
thousands and sucks sap. 

Cyclopelta siccifolia, W. 
(Pentatomid—bug). 

ITet the b-agSj this is very 
easy. 

Fig. 357, S.S.I. 

Leaf beetle ... 

South Kanara and 
Nilgiris. 

Small spiny beetles feed¬ 
ing on foliage ; the 
larva is also found in 
the same situation. 

Platypria echidna, G. 
(Hispid—beetle). 

The spiny beetles can be 
easily netted. 

Minor pest. 

Pod bug ... 

Do. 

The stout dark bug sucks 
tp juice from the pods 
and tender shoots. 

A7i0;plocnemi^'i 'phasiana, 
Fs (Coreid—bug). 

1 Collect the bugs by hand 
or Jict. 

See under Oowpea, 

Stem girdler... 

C oorg . 

The beetle rings the 
branches of the plant, | 

Calotropis (Cal 

Sthenias grisafor, F. 
(Cerambycid—beetle). 

ctropis gigantea). 

Sea under “ Mulberry” ... 

1 Sometimes bad. 

Weevil- 

All over South India, 

Larva bores into shoots 
and rind. 

Paraynecops farinosa, W. 
(Curoulionid — 
weevil). 

Destroy first attacked 
parts. 

Of minor importance. 
Fig. 190, S.S.I. 

Stem borer ... 

Do. 

Larva bores into the 
stem. 

Mnnohammus nivosus, 
W. (Cerambycid— 

beetle). 

Do. 

Of minor importance. 

Leaf cater¬ 

pillars. 

Do, 

Feeding on foliage 

Danias chrysippws, L. 
(Nymphalid—butter- 
%). 

The butterflies can be 
netted and caterpillars 
handpicked. 

Barely found as a pest 
though common. 

Fruit-fly 

tt 

Do, 

Maggots bore into seed- 
capsules. 

Dccas longistylus, W. 
(Trypaenid—fruit-fly). 

Destroy first infested 

capanles. 

Almost erclusively found 
on this plant. 

Grasshopper,,. 

Do, 

Feeding on foliage 

PoecilocertoB pictiis, F, 

( Aorldiid— grass¬ 
hopper). 

Collect the grasshoppers; 
it is very easy. 

A pretty grasshopper. 
Fig. 419. S.S.I, Very 
commonly found. 

I'iaiifc lice 1 

Do. 

Fringe backside of leaves 
in colonies and suck 

Aphis nerii, B. (Aphid 
—bug). 

Destroy badly infested 

leaves. i 

Minute yellowish insects. 

Leaf hopper 
bug. 

Do. 

Suck juice from tender 
parts. 

Furyirachis 'iomentosa, 

^ F. (Fulg-orid—bug). 

j Bugs can be easily collect¬ 
ed. 

An active green and red- 
bug. 



I.—Insects affecting impoi'tanfe cnllivated plants in South. India— cont. 


Insect, 


Distribution (in 
pest form in case of 
important insects). 

. 

Nature of injury done 
to plant. 

Scientific uaine and 
classidoation. 

Suggestion for control, 
if any. 


Remarks, 


SOME irSBITTrL TREES OP THE PLAINS. 
Niii {A nadarichta indica). 


N im scale 


Shoot bug 


Coimbatore, Bellary 

Colonies cover the whole 

Pulvinaria maxima., (rv. 

Prune badly infested 

and Kistna. 

tree and cause severe 
blight. 

Other scaU'S noted 
are Lep-idosa^hes 

melici^, Gr., and Par^u- 
ioHct cameUiae, 0, 
(Ooccid—scales). 

branches and spray con¬ 
tact insecticide. 

Coimbatore ,,, ... 

Suck the sap from shoots 
which dry up often. 

Helopeltis antonii, S. 
(Capaid—bug). 

Collect the bugs with net 
if possible. 


BjIbui (Acacia arabica'). 


Babul scale 1 Coimbatore 


Hairy cater¬ 
pillar. 


Coimbatore and 
Ceded Districts, 


Colonies coyer tender 
shoots and stem and 
suck sap. 


Feeding on 
and bark. 


the foliage 


The chief species 

found are —Taragama 
sira, Lef, (Laslo- 

campid—moth), 
^vproctis lunota, W. 
(Lymantrid—moth). 
The bag worm Clania crameri, W. also is some¬ 
times found. 


Anomalococcus indicug, 
Gr. (Coccid—scales.) 


Prune badly infested bran¬ 
ches ; often checked 
effectively by a predator 
moth {Euhlemma), 

Prune badly affected 
branches containing 

numerous caterpillars and 
spray arsenate if neces¬ 
sary. 


This Pulvinaria is a 
specific pest of this tree ; 
also found to a small 
extent on Cotton and 
Jatropa, PI. II and XIII, 
Ooccid bulletin. 

T he freqneiit drying up 
of nim shoots is believed 
to be due to the damage 
by this bug. This has 
to be definitely con¬ 
firmed in the writer’s 
opinion. See under 
“ Tea. ” 


Very common in and 
around Coimbatore and 
visited by th© common 
black ant. PI. XIX, 
Coccid bulletin. 

Taragama has a stout 
elongated caterpillar 
with the colour of the 
bark and fully clothed 
with irritating hairs. 
BuprocHs appears 


a very serious pest in certain years and completely 
defoliates babul trees ir^^any places. 





j5f' PuNSAM {Pongamia glabra). 


Plant bugs ... 

Mysore, Malabar and 
Coimbatore, 

Swarms of the bug settle 
on tender shoots and 
suck sap, 

Coptosoma cribraria 

and Oyclopelta sieci- 
folia. (Fentatomid— 
bugs). 

fame remedies as when the 
insect is found on lab- 
lab. 

Sey under “Lab-lab** and 
“Eythriaa** above. Some¬ 
times whole trees are covered 
by millions of this bug, 

Fruit gallfly ... 

Coimbatore, Mysore 
and Ceded Districts. 

The fruit pods are bored 
and turned into round 
galls. 

Aspondylia pongamiae, 
F. (Geoidomiyiad— 

%)• 

Collecting and destroying 
the early galls is the only 
practicable remedy that 
can he employed. 


Leaf cater- 

Malabar and Coim- 

Feeding on the leaf 

Parata aleais, P. (Hes- 

The leaf folds containing 

Mot common pests. The 

pillars, 

batore. 

exposed in folds or 
mining into leaf tissue. 

perid—butterfly). A 
leaf miner is also 
found. 

caterpillars could be easily 
collected with the cater¬ 
pillars in them. 

leaf miner 'S often bad 
in Malabar. 

Pod cater¬ 

pillar. 

Madras ... ... 

Boring into pods ... 

POBTIA 

1 Lamoria sp, (Pyra- 
1 lid—moth.) 

{Thespesia populnea). 

First attached fruit pods 
may be destroyed. 

Found once only in 
Madras. 

Black scale ... 

All oyer South India. 1 

1 Cover the tender shoots 
and leaves and suck 

I juice. 

Tbab 

Sais/^etia nigra, H. 

(Coccid-scale.) 

: {Teciona grandis). 

Same remedy as for the 
black scale on garden 
plants. 

Avenue trees very often 
suffer badly from the 
black scale. ” 

Leaf roller 

' All over South India, 
chiefly West Coast. 

Feeding on leaves inside 
rolls. 

Hybloea puera., C. 

(Nootuid—moth). 

Control sometimes difficult 
in bad oases. Caterpillars 
may ho handpicked and 
the foliage sprayed with 
lead ar.senate. 

Fig. 258, S.S.I, The 
insect is sometimos 
found on MiUingtonia 
and Eignonia plants 
also. 

Teak defoliator. 

All over South 

India, chiefly 

West Coast, 

Defoliating the plants ... 

Pyrausta yi aa haaralis, 
W. (Pyralid—moth). 

Control sometimes difficult i 
in bad attacks. Cater¬ 
pillars may be handpicked 
and the foliage sprayed 
with lead arsenate. 

Fig. .S19, S.S.I. A yel¬ 
lowish brown moth. 

'Teak gall 

Tinnevelly ... 

Producing- ball-like 
on the branches. 

ITiiidenbified cynipid ? 
(wasp). 

Collect and destroy early 
forming galls. 

So far found only in 
Tinnevelly forests. 

Teak borer ... 

Malabar 

Grub boring into the 
stems. 

Psiloptera fastuosa, F. 
(Buprestid—beetle). 

Infested branches may be 
cut and the beetles may 
be Caught easily. 

Shining green and blue 
iewel beetle. Fig. 140, 

s.s.r, 

Mealy bug 


Ooveiing shoots ... 

PhencLcoccns hirsutus, G, 

1 

Clin badly in fGated shrots, 

Coco. Bell, PI, XXV., 2. 




I.—^Insects affecting important cultivated plants in South India— cont. 


Insect. 


Distribution (in 
pest form in case of 
important insects). 


Nature of injury done 

Scientific name and 

Suggestion for control, 

to plant. 

olassiiioation. 

if any. 


Ee marks. 


SOME trSBPDL TEEBS OP THE PLAINS— cjwt. 


Casvaeina {Casuarina equisefAfclia), 


Bark cater* 

pillar. 

Ganjani, Godavari 

and Kistna. 

Caterpillar girdling bark I 
and often causing severe 1 
damage. 

Arbela tetraonis, M. 
(Arbelid—moth). 

See under “ Citrus ’’ 

Stem borers ... 

All along Coromandel 
coast. 

Grubs bore into the stem 
and often kill the 
young plants. 

Gaelosterna scabrator, 
j P., also 0. spinutor, F., 
and Hsresium simplex, 
G. (Cerambyoid— 

beetles). 

Sometimes the first is a bad 
pest aud difficult to deal 
■with. Same remedies as 
for mango and citrus stem 
borer beetles. 

Ground cricket. 

Nellore ... 

Damaging seedlings 

Brachytrypes porten- 

tosus, L. (Gryllid— 

cricket). 

Oollect the cricket ; hoe the 
soil well to kill these 
undergrouud pests and if 
necessary irrigate with 
poisoned water. 


This insect attacks many 
trees. 


Reported now and then 
from Coromandel tracts. 
Pig. 181, S.S.I. 


Pig. 480, S.S.I, 


■<r 

Oi 


Kubber. 


Stem borer ... 

Anamalais and 

Western Ghats. 

Grub bores into stem 

Batocera rubus, L. 

(Cerambyoid—beetle). 

j Koported once attacking 
rubber stump in the 
Western Ghats. Probably 
a minor pest. ^ 

See under “ Mango”, 

Bark beetles... 

Western Ghats 

The small beetles and 
grubs bore into bark 
and interfere with latax 
flow. 

Xyleborus hiporus, S., 
and allied species 

(Scolytid—beetles), 

1 Prune badly infested 

branches and scrape loose 

1 bark. 

Minute dark brown 

beetles. Status doubt¬ 
ful. 



Hain Tkee {Pithecolobium saman). 


Mealy bag ... 

Coimbatore ... 

Cover the shoots with 
mealy masses. 

[ Phenacoccus iceryoides, 
(}. (Coocid—mealy 

bug). 

Prune badly infested j 

branches and spray con¬ 
tact insecticide. 

PI. XXV, Pig. 1, Coccid■ 
bulletin. 

Scales. 

Do. 

Cover shoots and stem 
and sack juice. 

Aspidiotus spp. and 

I A spidoproctus xyliae, 
Gr. (Coccid—scale 

1 insects). 

Do. 

PI. XXX, Ooccid bulletin,- 


Banyan Tree. 

(See under jPig. Most of the pests are same for all Ficus spp.) 
Aboka, PoiKciANA, ETC. (Avenus trees). 


Stem borer „. 

1 Coimbatore, Chingle- 
put, etc. 

Boring into tho stem ] 
or between stem and 
bark in galleries of 
wood dust. 

Arlela tetrdonis, M. 
(Arbelid—moth). 

' The tree bark to be 
thoroughly scraped and 
the same treatment to be 
adopted as when the 
insect is found on fruit 
trees. 

See uuier “ Cit rus ” 

above, sometimes very 
bad on avenue trees of 
different kinds. 



Palab (^Butea frondosa). 



The leaf miner 
beetle. 

Mysore, Malabar and 
Coimbatore. 

The grub mines into leaf 
and causes blister spots 
on leaves ; occasionally 
serious. 

Trachys hicolnr, K. 

(Bupr6.stid—beetle). 

Cut and burn badly infested 
leaves. 

A small hlni&h black 
beetle. 

Leaf bug 

Coimbatore ,,, 

Hundreds Swarm on 

tender leaves, suck 

Juice, and turn them 
pale. 

Coptosoma ostenstim, Dt. 
tPentatomid—bug). 

Clip badly infested leaves. 

A lady-bird beetle is 
found as predator on 
this. 
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* IL—PESTS AERANGED ACCORDING TO THE NATURAL 
ORDERS WITH THEIR IMPORTANT POOD PLANTS. - 

Order— ORTHOPTERA. 


E ami] y— Acri'dudae — 

Hieroglyph us banian^ Eb. 
Hieroglyphiis oiiziyoriis^ U. .. 
Colemania sp)h.enarioides, B. ... 
Atractomorpha crenulata^ Eb. 
Oxya veloxj E. 

Chrotogonus saussurei, B. 
Acrotylus humbertianaj S. 
Heteropterxiis respondens, W. 
Locusta danica., L. 
Pyrgomorplia couioa, O. 
A.elopus affinis^ B. 

Ortliaoris simulana, B. 
Cyrtaoanthacris ranaoea, S. ... 
Ortliaoris elegans, B. ... 
Oedaleus sp. 

Catantops annexus^ B. 

Aelopus tamulus, E. ... 
Poecilocerus piotus, E. 
Aularoh.es miliaris_, L. ... 
Chrotogonus robertsorJ, B. 

Family— Oryllidae —• 

Braohytrypes portentosus^ L.... 


Chief host plants. 

... Paddy. 

Do. 

ClLolam_, tenai_, oumbu. 
Tobacco. 

Paddy. 

... Cholam, cotton. 

...1 
... I 

... J^Paddy rmrseries. 

... I 

...J 

... Ragi. 

Cotton. 

... Maize. 

... Ragi. 

... Cotton. 

... Do. 

Calotropis. 

... Coffee. 

Tobacco. 

... Casuarina seedlings. 


Order— NBUROPTERA. 

Family— Termitidae — 

M.icrotermes obesi, Hoi. ... ... Wheat. 

Odontotermes obesaSj Ran ... ... Sugarcane. 


Order— HA MBNOPTBRA. 


Family— Tentliredinidae —- 
Athalia proxima, K. ... 

Family— CJialcididae —■ 
Brnchophagns mellipes, G. 
Eurytoma chrysothrixj W. 

Family— Ajiidae — 

Megachile anthraoina, S. 

Family— Formicidae — 
Dorylus orientalis, W. 
Selenopsis geminata^ F. 
Oecophylla srnaragdina, F. 


Cruciferous plants. 

Sesbania sff. 

Bamboo shoots. 

Rose and other garden 
shrubs. 

Sugarcane. 

Brinjal. 

Mango and other trees. 


* Non-insect pests noted in Section I are not included in thig list. 
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Obdee— COLEOPTEEA. 

Chief host plants. 

Eamily — Melolontliidae — 

Serica iiilgii'iensis_, S. 

Oincbona 

Serica pruinosa^. S. 

Ootfee. 

Holotrioliia conferta, S. 

Do. 

Holotriciiia repetita^ S. 

Oincbona. 

RLizotroguS rufuSj A. ... 

Do. 

Family— Butelidae — 

Popillia oUorion, N. ... 

Oincbona. 

Adoretus bengalensis^ B. 

Grape-vine. 

Adoretus lasiopygus^ B. 

Do. 

Anomala TariaiiSj 0. ... 

Garden plants. 

F amily— 0 etoniadae — 

Anatona stillata, FT. 

Obolam. 

Oxycetonia versicolor, F. 

Do. 

Protoetia a-uriciialcea, F. 

Do. 

Chiloloba acuta, W. 

Obolam and cumbu. 

Family— Bynastidae— 

Oryctes rliinoceros, L. ... 

Palms. 

Pbyllognathus dionysius, F. ... 

Paddy. 

Family— JErotylidae — 

Anadastus parvulus, W. 

Tenai. 

Family— Gocoine 1 lidae — 

Epilachna 12-punctata, M. 

Brinjal, cucurbitacem, 

3? otcito. 

Epilacbna 28-punctata, F. 

Do. 

Family— Tenehrionidae — 

Gonocepbalum hoffmanseggi, S. 

Grape-vine, potato. 

and Opatrum sp. 

Gonocepbalum, depiessum, F. 

Do. 

Opatroides frater, F. ... 

Tobacco. 

Seleron latipes, G. 

Do. 

Family— Meloidae — 

Mylabris pustulata, Tb. 

Flowers of varions plants. 

Mylabris balteata, B. ... 

Groundnut, grasses, etc. 

Gnatbospastoides rouxi, C. 

, Earheads of paddy and 
other cereals. 

Lytta ruficollis, 0. 

Do. do. 

]jytta (Cylindrotborax) tenuicollis, P. 

Do. do. 

Bpicauta sp. 

Cantharis setacea ... ... 

, Paddy ears. 

Oowpea. 

Family— Jduprestidae — 

Spben^fcera gossypii, K. .... 

Gotten. 

Spbenoptera pernttcti, G. 

Gronndnnt. 

Psiloptera fastuosa, F. 

Teak. 

Bebnota prasina, Tb. ... 

, Mango. 

Tracbys bicolor, K. 

Butea. 
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Oedek —COLBOPTJSRA— coni. 


Family— JElateridae—^ 
Drasterius s]p. ... 

Family— Cerainhycidae — 
Batocera rubus, L. ... 
Cbloridolum alcmene^ T. 
Cbelidonium oinctum;, G. 
Xylotrecbus qiiadripes, Ch. 
Apomecyna pertigera^ Tb. 

A. perottetij F. 

Sthenias grisatoi-j F. ... 

Stromatium barbatum, F. 
Coelosterna scabratoiq F. 
Coelosterna spinator, F. 
Heresium simplex 
Oleneoamptus bilobus^, F. 
Monohammus nivosaS;, W. 
Oberea sf. 

Coptops asditicatoTj F. 

Family— Chrysomelidae — 
Sagra nigrita, 01. 

Scelodonta strigioollis^ Mots 
Oides affinis^ Ja. 

Aulaoophora stevensi, B. 
Aulaoopbora abdominalis, F. 
Aulaoopbora atripennis^ F. 
Galerucida bicoloPj H.... 
Nisotra madurensis, J. 
Monolepta signata, 0.... 
Cbalaenosoma metallioum, J. 
Clitea indioa^ J. 

Cbaetoonema sp. 

Lema downsei, B. ... 
Cbaetoonema pusaensis^ M. 
Longitarsns nigripenniSj M. 
Longitarsus belgaumensis, F. 
Hermacopbaga ruficollis, L. 
Pbyllotreta downsei, B. 
Haltica oyanea, J. 
Aspidomoipba miliaris, F. 
Metriona ciroumdata^ H. 
Leptispa pygmoea, B. ... 
Onoocepbala tuberoalata, 01. 
Platypria andrewsi, W. 
Platypi’ia eobidna, G. ... 
Platypria bystrix, F. ... 
Hispa arimigera, 0. ... 


Chief host plants. 

Potato. 

Mango^ rubber, fig, etc. 
Citrus varieties. 

Do. 

Coffee. 

Cucurbitaoeae. 

Do. 

Garden plants, mulberry, 
etc. 

Bamboo. 

Casuarina. 

Do. 

Do. 

Ficus sf-p. 

Calotropis. 

Cow-pea. 

Moringa. 

Dolichos lab-lab. 
Grape-vine. 

Paddy. 

Cucurbitaoeae, Lucerne. 

Elepbant-foot yam. 

Gogu, 

Cotton, Colocasia. 

Potato. 

Bael. 

Ragi. 

Do. 

Millets. 

Pepper. 

Sunnbemp. 

Castor. 

Cruciferae. 

Paddy, Ammania. 

Sweet potato. 

Do. 

Paddy. 

Sweet potato. 

Zizypbus jujuba. 
Erytbrina. 

... Sesbania, Erytbrina. 

... Paddy. 







Obdeb—COLEOPTBRA 

—-cont. 


Eamily— Ghryso me li dae —oont. 

Phidodonta modesta, W. 

Chief host plants. 

Sugarcane. 


Corynodes sp. ... 

Coffee. 

4 

Family— Bruchidae — 

Bmclius theobromae^ L. 

Red-gram. 


Family— Anthribidae — 

Axaecems fasoioulatus^de. G. ... 

Areoa, coffee. 

A 

F a mily— Ourculionidae — 

Blosyxus inaequalis, B.... 

Cluster beaus. 


Sympiezomias fra ter, M. 

Coffee. 


Sympiezomias decipiens, M. ... 

Orange, cinohoiia. 


Dereodiis mastos, H. ... 

Gogu. 


Bpisomns laoerta, F. ... 

Pulses. 


Myllooerus discolor, F. 

Cbolam. 


Myllooerus transmarinus, H. ... 

Tenai. 


Myllocerus dentifer, F. 

Paddy. 

! 

Myllooerus viridanus ... 

Groundnut, bbendai. 


Myllooerus subfasoiatus, G. 

Brinjal. 


Ataotogaster finitimus, F. 

Cotton. 


Lixus brachyrrbinus, B. 

Amarantbus. 

i 

Parameoops farinosus, W. 

Calotropis. 


Apoderus tranque baricus, F. 

Mango, terminalia. 
Sweet potato. 


Cylas formioarius, F. ... 


Eugnamptus marginatus, P. ... 

Mango. 


Apion amplum, F. 

Green-gram, cashew. 

! 

Aloides pictus, B. 

Lab-lab. 


Alcides bubo, Fb. 

Agatbi, indigo. 


Aloides collarls, P. 

On pulses. 

i 

Alcides affaber, F. 

Gogu. 

j 

Aloides fabricii, F. 

Pulses and agatbi. 

1 

Paobytychius mungonis, M. 

Green-gram. 

i' 

Ceuthorbynclius asperulus, F.... 

Red-gram. 

A 4 

Rhynchaenus mangiferae, M. ... 

Mango. 

!■ 

Cryptorrbynchus mangiferae, F. 

Do. 


Pempberes affinis, F. ... 

Cotton. 


Baris sp. 

Snake-gourd. 


Acytbopius citrulli, M. 

Melon. 


Rhyncbopborus ferrugineus, F. 

Palms.' 

' 

Amorpboides arcuata, M. 

Cotton. 

1 

Cosmopolites sordidus, G. 

Plantain. 


Calandra stigmatioollis, G. 

Coconut. 


Ocbyromera artooarpi,_M. 

Jak. 


Atbesapeuta Ifiyzae, M. 

Paddy. 


Echinocnemus oryzae, M. 

Do. 


Family— Scolytidae — 

XyleboTus compactus, E. 

Coffee. 

T 

1 

Xyleborus fornioatus, B. 

Castor, coffee and tea. 

Xyleborus morstatti, E. 

6 

Coffee. 


j 
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OsDEB —COLEOPTBRA— conf. 

Cliief host plants. 

Family— Scolytidae —cont; 

Hypothenemus plumeriaej N. ... ... Moriiida. 

Xylebonis biponis^ S. ... ... ... Rubber. 

Xylebonis semigranosus ... Tea. 

Oedee—LBPIDOPTERA. 


F amily— Arctiadae —■ 
Amsacta albistriga^ W. 

Pexicallia ricini, F. 
Utetheisa pulchella, L. 
Bstigmene lactinea^ C.,.. 
Diacrisia obliqua, W. ... 

Family— S'octui dae — 
Spodoptei’a mauritia, B. 
Heliothis obsoleta, F. ... 
Heliotbis peltigera, S.... 
Heliothis assulta^ C. 
Agi'otis C-uigrumj L. ... 
Euxoa segetuiiij S. 

Rabilia frontalis, W. ... 
Adisura atkiusoni, M. ... 

Sesamia ihfereiis, W. ... 
Cirphis albistigma, M,... 
Girphis uiiipuncta, H. ... 
Cirphis loreyi, D. 

Cii'phis micacea, H. 
Boi'olia venalba, M. 
Pfodenia litura, F. , ... 

Laphygma exigiia, Hb. 

Polytela gloriosae, F. ... 
Perigoea capensis, G. ... 
Amyna octo, G. 

Eublemma silicula, S. 
Eiiblemma olivacea, W. 
Bombotelia jocosatrix, G. 
Orthaga exvinacea, M— 
Chlumetia transversa, W. 
Plotheia nephelotis, W. 
Plotheia celtis ... 

Barias fabia, S. ... 


... Groimdmit, cumbu, 

cholam, etc, 

... Castor, plantain, etc. 

... Siinnhemp. 

Cumbu, ragi, etc. 

... Castor, sweet potato, 

groundnut. 

Paddy, grasses. 

Pulses, ganja, tobacco. 

Safflower. 

Tobacco. 

... Cruciferae. 

Potatoes and other 

garden crops on the 
hills. 

Cotton. 

Lab-lab and other 

legumes. 

Ragi, wheat, cane, etc. 

Paddy, grasses. 

Cholam. 

... Cholam, paddy. 

... Paddy. 

Do. 

Tobacco, plantain, castor, 
etc. 

... Maize, lucerne, onions, 

chillies, etc. 

Garden lilies. 

Safflower. 

Sunnhemp, pulses, 

ganja. 

Cholam. 

Brinjal. 

Mango. 

Do. 

Do. 

Brinjal. 

Ficus spp. 

... Cotton and other malva- 


ceae. 





Osder—COLBOPTERA— conf. 


Chief host plants. 

Family— Scolytidae —cont. 

Hypotlienemiis plumeriae^ jST. ... Morinda. 

Xyleborus biponis^ S. ... ... ... Rubber. 

Xyleborus semigranosus ... ... Tea. 

Order— LBPIDOPTERA. 


Family— Arctiadae — 
Amsaota albistriga^ W. 

Pericallia ricini^ F. 
Utetlieisa pulobella, L. 
Estigmene lactinea, 0.... 
Diacrisia obliqna, W. ... 

Family— Noctuidae — 
Spodoptera mauritia, B. 
Heliotliis obsoleta, F. ... 
Heliothis peltigera^ S.... 
Heliotbis assulta, C. 
Agrotis C-nigrumj L. ... 
Euxoa segetiim, S. 

Babilia frontalis^ W. ... 
Adisura atkinsoni, M. ... 

Sesamia ihfereus, W. ... 
OirpMs albistigma^ M.... 
Girpliis unipuncta, H. ... 
Cirpbis loreyi, D. 

Oirpbis micaoea-j H. 
Borolia venalbaj M. 
Piodenia litura, F. 

Lapbygma exigiia^ Hb. 

Polytela gloriosae, F. ... 
Perigoea capensis^ G. ... 
Amyna ootOj G. 

Eublemma silicula, S. 
Eublemma olivacea;, W. 
Bombotelia jooosatrix, G. 

Orthaga exvinaoea^ M_ 

Oblumetia transversa, W, 
Plotlieia nepbelotisj W. 

PlAfTiAin, p.plf.ifi 


Groundnut, cumbu, 
cholam, etc. 

Castor, plantain, etc. 

Snnnbemp. 

Cumbu, ragi, etc. 

pastor, sweet potato, 
groirndnut. 

Paddy, grasses. 

Pulses, ganja, tobacco. 

Safflower. 

Tobacco. 

... Cruciferae. 

Potatoes and other 
garden crops on the 
hills. 

Cotton. 

Lab-lab and other 
legumes. 

Ragi, wheat, cane, etc. 

Paddy, grasses. 

... • Cholam. 

Cholam, paddy. 

... Paddy. 

Do. 

Tobacco, plantain, castor, 
etc. 

... Maize, lucerne, onions, 
chillies, etc. 

Garden lilies. 

Safflower. 

... Sunnhemp, pulses, 

ganja. 

Cholam. 

Briujal. 

Mango. 

Do. 

Do. 

Brinjal. 





Order —LBPIDOPTERA— cont. 


Family— Noctuidae —cont. 

Earias insulana. B. 

Taraclie nitidula, P. ... 

Oarea subtilis, W. 

Acontia graellsi, F. 

Cosmophila indica^ G— 
Catephia inquieta^ W. 

Achoea janata^ L. 

Grammodes stolida, F. 

Azazia rubrioans, B. ... 

Pelamia fmgalis, F. 

. Pericyma glancinans, G. 

Plusia chalcyteSj F. 

Plnsia signata;, F. 

Plusia peponisj F. 

Plusia oriohalcea^ F. ... 
Ophideres fullonioa^ L. and O. 
na^ L 

Siniplicia robustalis, G. 

Hybloea pnera^ Cr. 

Family— Syntomidae — 

Euchromia polymena ... 

Family— Lymantridae — 
Dasychira horsefieldi, S. 
Bnproctis fraterna, M. 

Euprootis Innata^ W. ... 
Bnproctis scintillams, W. 

Psalis seciiris, H. ... ' ... 

Thiaoidas postica, W, ...' 

Orgyia postica^ W. 

Perina nuda, Fb. 

Olene mendosa, H. 

Family— Ilyfsidae— 

Hypsa ficns, F. 

Argina syringa, G. 

. Argina cribraria^ C. ... ... 

Family —-Sfliingidae — 

Acherontia’; styx^ W. and A. 

also sometimes. 

Deilepbila nerii^ L. 

Hippotion oldenlandiae, F. 
Hippotion celerio^ L. ... 

Herse convolvuli, It., ... 

6-a 


Chief host plants. 

Do. 

Cotton and calotropis. 
Eugenia. 

Cotton and Hibiscus 
esculentus. 

- ... ■ Do. 

Sweet potato. 

. Castor, 

Linseed. 

Pulses. 

Paddy and grasses. 
Sesbania. 

Groundnut. 

Do. 

Snake-gourd. 

Indigo. 

mater- Citrxis plants. 

Pagi and thatcbing 
stacks. 

^... Teak, millingtonia and 
bignonia. 

Sweet potato. 

... Tea. 

Castor, cotton, red-grams 
pomegranate and rose. 
Babul trees. 

... Gogn, mango, etc. 

Paddy and grasses. 
Zizyphiis. 

Castor. 

Ficus. 

Castor. 

Ficus species. 

Snnnhemp. 

Do. 

lacbesis Lab-lab, gingelly and 
brinjal. 

... Garden oleander. 
Colocasia. 

Grape-vine. 

Sweet potato and green- 
gram. 
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Oedee—LEPIDOPTBRA—coot^. 

Chief host plants. 

Family— Sfhingidae —cont. 

Macroglossa vialiS;, B. ... ... ... Morinda. 

Rhopalopsyclie bifasoiata, B. ... ... Do. 

Family— Uufterotidae — 

Eupterote mollifera, W. ... ... Moringa. 

Nisaga simplex, W. ... ... ... Paddy, grasses. 

Family— Bombycidae — 

Ocinara varians, W. ... ... ... Ficus spp. 

Family— Saturnidde —■ 

Oricula trifenestrata, H. ... ... Mango, cashew and 

pepper. 

Actias Selene, Hb. ... ... ... Moringa and odina. 

Family— Notodontidae — 

Stauropus alternus, W. ... ... Red-gram and tamarind. 

Family— Limacodidae — 

Parasa lepida, Cr. ... ... ... Castor, palms and mango. 

Altha nivea, W. ... ... ... Castor. 

Contheyla rotunda, H. ... ... Coconut. 

Natada nararia, M. ... ... ... Pithecolobium dulce. 

Belippa laleana, M, ... ... ... Coffee. 

Thosea cerAuna ... ... ... Tea. 

Family— Qeometridae —- 

Buzura (Biston) suppressarta, G. - ... Tea. 

Family— Lasioccumpidae — 

Metanastria hyrtaca, Cr. ... ... Acacia and other trees. 

Taragama siva, L. ... ... ... Acacia. 

Family— Pyralidae — 

Ancylolomia chrysographella, K. ... Paddy. 

Schoenobius incertellus, W. ... ... Do. 

Scirpophaga xanthogastrella, W. ... Sugarcane. 

Scirpophaga nivella, F. ... Do. 

Argyria stioticraspis, H. ... ... Do. 

Diatroea venosata, W-... ... ... Do. 

Chilo zonellus, S. ... ... ... Cholam and ragi. 

Stenachroia elongella, H. ... ... Cholam. 

Saluria inficita, W. ... ... ... Ragi. 

Buzophera perticella, R. ... ... Brinjal and chillies. 

Euzophera plumbeifasciella, H. ... Wood-apple. 

Phycita infusella, M. ... ... ... Cotton. 

Phycita clientella, Z. ... ... ... Brinjal. 

Psara bipunctalis ... ... ... Do. 

Heterographis bengalella, Rag. ... Custard apple. 

Nymphula depunctalis, G. ... ... Paddy. 

Etiella zinckenella, T..,. ... ... Sunnhemp. 

Hymenia fascialis, C. ... ... ... Amaranthus and grasses. 

Marasmia trapezalis, G. ... ... Cholam, maize, etc. 
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Order— IxEPIDOPTERA—coMf. 


r amily— Fyra lidae —cont. 

Cnaphalocroois medinaliSj G. ... 
Sylepta derogata, Pb. ... 

Diobocrocis punctiferalis^ G. ... 

Lamprosema indicata^ P. 

Lamoria sp. 

Sylepta lunalis, G. 

Crocidolomia binotaliSj Z. 
Leuoinodes orbonalis^ G. 
Margaronia Btolalis, 6. 
Margaronia indioa, S. . 
Margaronia caesalis^ W. 

Maruca testulalis, G. ... 
OmpMsa anastomosalis^ D. 
Hellala undalis, Pb. 

Glypbodes glauculalis^ G. 

Psara pbeopteralig, G.... 
Glyphodes unionalisj H. 
Antigastra catalaunaliS;, D. 
Terastia metioulosalis, C- 
Agathodes ostentosns, H. 
Noorda blitealis, W. ... 
Pyrausta macboeralis^ W. 

Pamily— Psychidae — 

Clania crameri. W. 

Pamily— Zygaenidae — 

Heterusia virescens, B. 

Pamily— Zeuzeridae — 
Azygophleps scalaris, P. 
Zenzera oofieae, N. 

Pamily— Arhelidae — 

Arbela tetraoniSj M. ... 

Pamily— Pterofhoridae — 
Exelastes atomosa, W. 
Spbenarcbes caffer, Z..., 

Pamily— Tortrici dae — 

Homona coifearia^ N. ... 

Pamily— Garposinidae — 
MeridarcbeS soyrodes, M. 


Ohief host plants. 

Paddy. 

... Cotton and other mal- 
vaceous plants. 

... Castor, tnrmeric, arrow- 
root and ginger. 
Garden cbrysantbemnms 
and pulses. 

Boring into pnngam 
pods. 

Grape-vine. 

... Cruciferous plants. 
Brinjal. 

Picas spp. 

Cucnrbitaceous plants. 
Jak. 

Pulses. 

vSweet potato. 

Cabbage. 

Tabernimontana. 

Grasses. 

Jasmine. 

Gingelly. 

Erytbrina. 

Do. 

... Moringa. 

Teak. 

Acacia. 

... Tea. 

Agatbi and daincba. 
Coffee. 

Citrus, mango and other 
trees. 

Red-gram. 

Bottle gourd. 

Cofiee. 

... Zizypbus. 
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Obdeb—LEPIDOPTBRA— cont. 


Family— ^ucosmidae — 

Eucosma critica, M. 

Laspeyresia leticostoma, M. ... 
Laspeyresia tricentra^ M. 
Laapeyresia torodelta, M. 

Family— Oelecliiadae — 
Stomopteryx nerteria^ M. 
Platyedra gossypiella, S. 
Pthorimoea operculellaj Z. 
Ptliorimoea biapsigonaj M. 
Ptliorimoea heliopa^ L. 

Brachmia effera^ M. 

Eichomeres ianthes^ M. 
Dactyletlira Candida^ S. 

Family— Oecophoridae — 

Tonica zizypM, St. 

Family— Xyloryctidae — 
NepFantis serinopa, M. 

Family— Glyhyifterygidae — 
Phycodes radiata, 0. ... 

Family— PluteUidae — 

Plutella maculipennis^ C. 

Family— -Qracillariadae— 

Acrocercops syngramma^ Meyr. 
CypFostyoha coerulea^ M. 
Gracillaria soyella^ V. D. 

Family— Lyonetiadae — 
PFylloonistis citrella^ St. 
Phyllocmstis toparcha, M,. 

Family— Ilepialidae —. 

Phassus malabaricTis, M. 
Indrabala tlieivora^ H. 

Family— Nymplicolidcoe — 

Euploea core, C. 

Melanitis ismene, C. 

Buthalia garvida^ M. ... 

Danais oFrysippiis, L. 

Junonia orithyia^ L. 

Brgolis merione, Or. ... 

Family— Papilionidae — 

Papilio demoleuSj L. ... 

Papilio polyteS, L. ,,, 


Chief host plants. 

Red-gram. 

Tea. 

SimnFemp. 

Lab-lab. 


Groundnut. 

Cotton. 

Potato. 

Brinjal. 

Tobacco. 

Sweet potato. 

Indigo. 

Wild indigo. 


Citrus plants, 

Coconut and other palms. 
Ficus spp. 

Cruciferous plants. 

Mango, 

Lab-lab. 

Red-gram. 


Citrus plants. 
Grape-vine. 

Tea. 

Do. 

Oleander. 

Paddy. 

Mango. 

Galotropis. 

Sweet potato. 

Castor. 


Citrus and Murrayia, 
Do. 



Ordee —LEPIDOPTER k—cont. 


Eamily— Pieridae — 
Catopsilia pyrantlie, L. 
Terias liecabe, L. 

Family— Lycaenidae — 
Ohilades laius^ C. 
Polyommatus boeticas^ L. 
Eucbrysops cnejns^ Fb. 
Yiracbola isocrates, F. 
Tarucus theopbrastus, F. 

Family— Hesferiadae — 
Parata alexis^ F. 

Gangara tliyrsis_, M. ... 
Udaspes folus^, Cr. 
Telicota aagias, L. ... - 
Parnara matbias^ F. ... 
Suastus gremiiis^ F. ... 


Chief host plants. 

Sesbania. 

Do. 

Citma plants. 

Pulses. 

Do. 

Pomegranate. 

Zizypbus. 

Pongamia. 

Coconut. 

Turmeric. 

Sugarcane- 

Paddy. 

Coconut. 


Order— DIPTBRA. 


'Family—Gecidomyidae — 
Pacbydiplosis oryzae, M.. 
Aspondylia sesami^ F. 
Aspondylia pongamiae, F. 
Dasyneura gossypii^ F. 
Contarinia andropogoniSj F. ... 
Lasioptera falcata^ F. ... 

Family — Agromyzidae — 

Agromyza obtusa^ W. ? 
Agromyza phaseolij C. ? 

Family— Micropezidae — 

Calobataj sp. ... 

Family— Trypaenidae — 

Dacus longistyluSj W. 

Dacus brevistyluSj B. ... 
Cbaetodacus ferrugienuSj F. ... 
Cbaetodacus incisus^ W. 
Bactrocera persicae^ B. 
Bactrocera correctuSj B: 
Cbaetodacus ciicurbitaj C. 
Cbaetodacus caudatus^ F. 
Carpomyia yesuvianaj B. “ ... 

Family— Ghloropidae — 
Formosina flayipeSj M. , 

Family— Anthomyiidae— 
Atherigona sp. 

Atberigona indica, M, • ■ 


Paddy. 

Gin gel ly. 

Pungam. 

Cotton. 

Oholam. 

Bitter gourd. 

Red-gram. 

Cowpea. 

Turmeric and ginger. 

Calotropis. 

Melons. 

GuayUj mango. 

Do. 

Custard apple. 
Eugeniaj mango. 
Cucurbitaceae. 
Snake-gourd. 
Zizypbus. 


Ginger. 

Paddy. 

Cbolam, 
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Ordkk— EHYNCHOTA. 


Family'— Pentatomidae — 
Bagrada picta, F. 

Coptosoma cribraria^ Fb. 

Coptosoma ostensum^ De 
Coptosoma nazirae, At. 
Stibaraopus tabulatus. F. 
Bracbyplatys vahliij F. 

Vitellus orientaliS;, D. ... 

J urtina in dica, D. 

Tetroda histeroides, Fb. 
Scotinopbara lurida, B. 

Cappaea taprobanensis, D. 
Soutellara nobilis, F. ... 
Dolyooris indicus, S. ... 

Menida histrio, Fb.. ... 
Busarooocoris guttiger, Th. ... 
Busarococoris ventraliS;, W. ... 
Antestia cruciata, F. ... 
Agonoscelis nubila, F. 

Nezara viridula, L. 

Cyclopelta siccifolia^ W. 
Piezodorus rabrofasciatus^ F. 
Aspongopus janus, F. 
Aspongopus brunneus, N. 

Family ^— Goreidae — 

Anoplocnemis phasiana, F. 
Leptocoriea acuta, Tb. 
Clavigralla horrens^ D. 
Clavigralla gibbosa^ S. 
Biptortus pedestris, F. 
Riptortus lineariSj F.- 
Dasynus antennatus, K. 

Family— Lygaeidae — 

Nysius inconspicuous^ D. 
Oxycarenus loetus, K. 

Aphanus sordidus, F. 

Family— Pyrrhocoridae — 
Dysdercus cingulatuSj Fb. 

Family— Tingididae — 

Urentius echinus, D. ... 
Stephanitis typicus, D. 
Monanthia globulifera, W. 

0‘asmine Tingid ?<,. 


Chief host plants. 

Cruciferous plants. 

Pulses, pongamia, agatbi, 
etc. 

Palas, butea. 

Cluster beans, mango, etc. '' 

Tobacco. 

Agatbi. 

Citrus plants. 

Pomegranate. * 

Paddy. 

Do. 

Citrus plants on the hills. 
PhyllanthuS. 

Cholam, red-gram, etc. 

Paddy. 

Cumbu. 

Gingelly. 

Coffee, jasmine. 

Cbolam, ani-seed. 

Cumbu, castor, potato, 
etc. 

Erytbrina, pongamia. 

Cbolam. 

Cucurbitaceae. 

Do. 

Cowpea, brinjal, etc. 

Paddy. 

Pulses. 

Do. 

Do. 

Do. 

Orange. 

Gingelly. 

Cotton, gogn. 

Groundnut, cumbu. 

Cotton, gogu, etc. 

Brinjal. 

Turmeric, plantain. 

Tulsi (ocimum) and saf¬ 
flower. 

Jasmine. 
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Oedeb —EH YN CHOTA— cont. 

Chief host plants. 


Family— Gapsidae —■ 

Calocoris angustatus, L. 
Megacoelum stramineum, W. ... 
Helopeltis antonii. Sign. 
Diephinctus politus, W. 
Disphinctus Inimeralis, W. 
Gallobelicus crassicornis, D. ... 
Ragmus importunitas, D. 

Family— Fulgoridae — 

Enrybracliys tomentosa, F. 
Pyrilla perpusilla, W. ... 

Eicania bicolorata, D. ... 
Pundaluoya simplicia, Dt. 

Nysia atrovenosa, L. ... 
iSrythroneura subrufa, M. 
Nilaparvata 8ordescens, M. 
Purobita nigripes, D. ... 
Assamia moesta^ W. 

Family— Gercopidae — 

Cosmoscarta relata, D. 
Phymatostetha deschampsi, L. 
Clovia lineaticollis, D. ... 

Ptyelua sp. 

Family— J assidae — 

Idiocerus niveospaxsus, L. 

I. clypealis, L. 

I. atkinsoni, L. 

Tettigoniella spectra, D. 
Nephotettix bipunctatus, P. ... 
Bmpoasca Saves cens, F. 
Bmpoasca devastens, D. 
Deltocepbalns dorsalis, M. 

Family— Psyllidae — 

Arytaina punctipennis, S. 
Diapborina citri, K. 

Trioza sp. 

Panropsylla depressa, Or, 

Family— Aleyrodidae — 
Aleurolobus barodensis, W, 
Aleurocantbus spiniferus, Qe ... 
Dialeurodes vulgaris, K. 
Dialeurodes eugeniae, M. 

D. citri, A. 

Neomaskellia bergi, S. 


Cbolam, maize. 

Oholam. 

Tea, casbew. 

Betel-vine. 

Tea, cinchona. 

Tobacco. 

Sunnhemp. 

Calotropis. 

Sugarcane. 

... Coffee. 

Cbolam, maize. 

... Paddy. 

... Do. 

... Do. 

... Bamboo. 

... Sugarcane. 

Jak. 

Plantain. 

Jak. 

... Do. 

Mango, sapota. 

Do. 

Do. 

Paddy. 

;.. Do. 

... Castor, tea. 

Cotton. 

... Paddy. 

... Indigo. 

... Murrayia (curry-leaf 
plant) and citrus. 
Eugenia. 

Cinnamon, ficus. 

Sugarcane. 

Citrus. 

Jasmine. 

Eugenia. 

Citrus. 

Sugarcane, 
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Ordeb—RHYNCHOTA— con^. 


Family —Aleyrodidae —oont. 

Trialeurodes ricini, M. ‘ 

Siphonimus finitimuSj S. 

Family— Afhididae — 

Aphis maidiS; F. 

Macrosipliiim solidaginis, F. ... 

M. rosaeformiS; D. ... ... 

Toxoptera graminam, R. 

Tetraneara hii-siita, K. 

Myzus persicae, S. 

Tetraneara iilmi, K. coimbatorensisj 
Aphis gossypii, G. 

Greenidea artocarpe^ W. 

Aphis medicagenis, K. 

Dilachnns krishni, G. . 

Briosoma lanigeraj H. . 

Aphis tavaresi, D. ' ‘ _ 

Aphis odiiiae, V. D. 

Oregraa bambusae, B. 

Aphis malvae^ K. 

Aphis nerii, B. 

Family—Goccidae— 

Icerya purchasi, M. 

Icerya aegyptiaca^ D. ... 

Aspidoproctus cinereaj Gr. 
Aspidoproctus xyliae^ Gr. 
Monophlebus phyllanthi, Gr. ... 
Ripersia oryzae^ Gr. ... ... . 

Ripersia sacoharij Gr. ... 
Phenaoocciis hirsutiis, Gr. 
Phenacoccus ornatns, Gr. 
Phenacocciis iceryoides., Gr. 

Phenacoccus mangiferae, Gr. 
Phenacoccus insolituSj Gr. 
Pseudococcus bromeliae^'B. 
Pseudococcus lilacinuSj C. 
Pseudococcus oorymbatus, Gr. 
Pseudococcus virgatus^ G; 

Pseudococous longispinus^ T. ... 
Pseudococcus citri, R. 

Pseudococous detorquens, G. ... 
Asterolecanium longum, G. 
Cerococcus hibisoi, G. 

Anomalococcus indicuSj G. ... 


Chief host plants. 

Castor. 

... Pomegranate. 

Cholam. 

Safflower. 

Rose. . 

Wheat. 

Ragi. 

Tobacco and cruciferae. ^ 

G. Sugarcane. 

Cotton. 

Jak. 

Lab-lab. 

Pear. 

Apples, pears, etc. 

Citrus plants. 

... Mango. 

Bamboo. 

Cucurbits. 

Calotropis. 

Citrus and wattles on 
iililgiris. 

... Garden crotons, jak 
ficus. 

Pomegranate. 

.... Rain tree. 

Garden orotonS. 

Paddy. * 

Sugarcane. 

Teak shoots, ficus. 

Jasmine. 

Citrus, cotton, rain tree, 
etc. 

Mango. 

Brinjal. 

Pine-apple. 

Pomegranate, tamarind. 

Jak, citrus, Gr. 

Crotons, tomato, cotton, 
etc. 

Coconut. 

... Cacao, coflee. 

Bamboo. 

Do. 

... Cotton, garden hibiscus, 
tephrosia. 

... Acacia. 
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Order— RHYNCHOTA—cow<. 

Chief host plants. 

Family— Coccidae —oont. 


Aolerda japonica, hr. ... 

Sugarcane. 

Lecaniixm discrepans, G. 

Mango, banana. 

LecaDium viride, Gr. ... 

Coffee, citrus, bael, etc. 

Lacanium adersi^ N. ... 

Mango. 

Lecaniiim ramakrishnae, Gr. ... 

Pious. 

Lecanium depressum^ C. 

Crotons. 

Lecanium longnlum^ D. .... 

Bed-grain, grape. 

Leoanium hesperidum^ L. 

Citrus, coconut. 

Saisesetia oelae^ B. 

Tamarind, erythrina, 

fig. 

Sa.issetia hemisphaericum, T. 

Coffee, guava, ferns, 
tea, etc. 

Saissetia nigra^ N. 

Cotton, thespesia, hibis¬ 
cus sp., croton, etc. 

Ceroplastodes oajatiij M. 

Red-gram, tulsi, zizy- 
phus. 

Ceroplastes floridensis, C. 

... Cashew. 

Ceroplastes actiniformis, Gr. ... 

Coconut, calophyllum. 

Vinsonia etellifera^ W. 

Do. 

Pulvinaria maxima, Gr. 

Nim, cotton. 

Pnlvinai'ia psidii, M. ... 

... Guava, citrus, mango, etc. 

Parlatoiia zizyphuSj L. 

Citrus. 

Parlatoria camelliaej C. 

... Nim. 

Lepidosaphes meliae, Gr. 

... Do. 

Lepidosaphes becki, Newst 

Orange on the Nilgiris. 

'Lepidosaphes piperis, Gr. 

Pepper. 

Turmeric, yam. 

Aspidiotus ha-rtii, 0. ... 

Aspidiotus triglandulosus, Gr. 

Jak. 

Aspidiotus ficuSj A. 

Citrus, coconut. 

Aspidiotus aurantii, M. 

Rose, jasmine. 

Aspidiotus tamarindii, Gr. 

... Tamarind. 

Aspidiotus cydoniaej 0. 

Grape. 

Aspidiotus oamelliae, S. 

Tea, 

Aspidiotus lataiiiae_, S. 

... Grape. 

Aspidiotus orieutalis, N. 

... Tamarind. 

Aspidiotus cyanophyllij S. 

Plantain. 

Aspidiotus destructor, S. 

... Coconut, plantain. 

Pinnaspis aspidistroe, S. 

Pepper, areca. 

'iOhionaspis vitis, Gr. ... 

Mango. 

Chionaspis dilatata, Gr. 

Areca, ferns. 

Chionaspis elongata, G. 

Bamboo. 


Order— THYSANOPTBRA. 
Family —Tlitifidae — 

Selenotlirips rubrocinotus, G. ... Cashew. 

' Dendrothrips bispinosus, B. Tea. 
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Order THTSANOPTERA— con*. 



Chief host plants. 

Family— Thripidae~cont. 

Scirtothrips dorsalis, H. 

... Chillies. 

Rhipiphorothrips cruentatus, H, 

Grape-vine, rose, etc. 

Heliothrips haemorrhoidalis, B. 

... Garden crotons. 

Ayyaria chaetophora, K. 

Do. 

Heliothrips indicus, B. 

Groundnut, onions, etc. 

Taeniothrips distalis, Ky. 

Lab-lab and other pulse 

Isoneurothrips orientalis, B ... 

Jasmine, morinda. 

Thrips oryzae, W. ... ... 

Paddy. 

Thrips nilgiriensis, R. 

... Citrus. 

Thrips tabaci, L. 

... Onions, garlic, cotton. 

Bregraatothrips ramakrishnae, B. 

Sugarcane. 

Panchaetothrips indicus, B. 

... Turmeric, arrowroot. 

Familj—Phloeothripidae — 

Arrhenothrips ramakrishnae, H. 

... Mimusops. 

Gigantothrips elegans, Z. 

Ficus spp. 


III.—CROP PEST CALENDARS FOR THE MADRAS 
PRESIDENCY. 

Tte matter ia this section which was prepared by the author in 
1921 appeared as a departmental bulletin (No. 80). It is now 
believed that the same might be found very useful for reference 
purposes if issued as a supplement to this revised bulletin on crop 
pests. 

In almost every agricultural tract one often comes across 
intelligent farmers who are able to tell us with a certain amount of 
confidence and precision^ something about the important insect pests 
that appear on the various crops grown by ryots in their tract season 
after season. In certain localities we often meet with landholders 
who not only possess this knowledge but are also able to pronounce 
rough predictions regarding the approximate time of appearance of 
some of the important pests every year. This is, of course, due to 
previous experience, and in spite of the fact that there may be 
mistakes in such forecasts they are not found altogether valueless. 
In the same way that the farmer of one particular area is enabled to 
predict such a thing in his tract, the Agricultural Department, with 
its experience of several years in the past, is now in a position to 
roughly indicate the time of appearance of important crop pests 
during any normal year in all the different agricultural tracts of the 
Madras Presidency with perhaps a little more definiteness based on 
scientific knowledge. This information collected together and 
properly arranged may be called the “ Entomolgist’s Crop Pests 
Calendar for the Madras Presidency.’^ 

It must be emphasized, however, that the information attempted 
to be given in these calendars is based purely on a limited experience 







of a few years and does not in any way pretend to be oompreherx^Ive or 
very accurate. In spite of the inevitable defects which such calendars 
are bound to possess, it is believed that the same might still!serve 
some useful purpose to those interested in scientific agriculture and 
natural science. To the farmer who is anxious to reduce the annual 
toll levied by insects on his crops, a correct knowledge of the 
probable time of appearance of important insect-pests during the 
year will be a very valuable help. For, in most oases of insect 
attacks, especially on field crops grown over extensive areas, preventive 
and precautionary methods go a great way in saving the situation. 
Therefore, it is apparent that such a knowledge will serve as a sort 
of warning to the farmer to be on the look-out for the pests and be 
prepared beforehand to take prompt measures the moment the pest 
makes its appearance or even just before it is expected to appear. 
To the Agricultural Entomologist this knowledge is much more ; it 
gives him, in addition, a clue to the seasonal habits of the different 
crop insects, their life cycles during the year, and a number of other 
interesting items in the biology of the various organisms. It helps 
the official Entomologist of any province not only to proceed to the 
different localities at the proper time to carry out investigations, 
but also to organize his campaigns against various pests sufficiently 
early and not be compelled to rush at the eleventh hour all 
unprepared when the pest has already appeared and done some 
appreciable mischief. He may find it difficult to pre-arrange tlie 
work of his staff which might often be insufficient and not available 
in time, if some sort of a time-table is not chalked out for them 
corresponding to the periods of appearance of the different crop 
pests. A calendar of this sort is not without its use to the outsider. 
The district Revenue and Agricultural officer who has to be 
in touch with the agricultural population of his tract may 
also find in the calendar some;useful information; and he, being in a 
better position than many others to come into contact with cultivators, 
might easily impart the information in the calendar which many an 
illiterate and poor ryot might find helpful. To an outside Ento¬ 
mologist who wishes to study particular pests of the province, a calendar 
might indicate to him the approximate time of the year when he 
could arrange to visit the locality with advantage. And as to its 
utility to an insect expert coming fresh into the country with 
absolutely no experience of the local conditions, no one, I think, will 
have any doubts. 

To facilitate the proper arrangement of the information to be 
given in such an insect calendar all the important injurious insects 
of any province may be divided into three convenient groups. The 
first includes the major pests which occur regularly during certain 
seasons year after year and cause more or less damage to crops ; the 
second includes certain insects which are generally of minor 
importance and are occasionally found in small numbers, but which 
during certain years, become serious sporadic local pests; and 
under the third are included the remaining injurious insects, which 
do not exhibit any Special seasons for appearance, but which are 



found all through the year ou their food plants. Of the three 
divisions the.insects of the last group do not apparently demand any 
calendar at all as their activities are not restricted to any particular 
period of the year. It is therefore the insects of the first two groups 
that have to find a place in the calendar. 

It must be stated that in some respects a pest calendar is quite 
different from an ordinary weather almanac or astronomical chart. 
The information contained in the latter is often applicable to a whole 
set of countries or even a continent or two. But in the case of the 
former the time of appearance and exit of the same and different 
crop pests differ remarkably in the various agricultural tracts of a 
single province. This is because the agricultural conditions are 
varied in the different regions of the province and the out¬ 
breaks of crop pests and diseases depend a good deal on the 
weather and agricultural conditions of each tract. In this Presi¬ 
dency we have several distinct agricultural areas each possessing 
climatic and physical features of its own, and naturally the crop 
seasons vary a good deal in the different tracts, the same crop having 
its own appropriate time in the, year in the different regions. We 
have the West Coast area with its unfailing heavy rains, chiefly 
during the south-west monsoon season; there are the delta tracts which 
are irrigated by the big rivers Godavari, Kistna and the Cauveri; next 
the East Coast which shares a part of the south-west monsoon in the 
Circars and gets the full benefit of the north-east monsoon rains along 
tire Coromandel tracts ; and then we have the central plateau and the 
southern undulating plains with a scanty and capricious rainfall. 
(See Map.) This being the case, even the same insect affecting a 
particular crop often appears in the different areas in different seasons. 

All these aspects have been kept in view, as far as possible, in 
bringing together the necessary information. The calendar itself is 
made up of a few diagrams designed chiefly to indicate at a glance 
all the salient facts regarding the periodicity and geographical distri¬ 
bution of the important insect pests of different crops in the 
Presidency. 

For insects of the first group two diagrams are designed : (Nos. I 
and II). 

Diagram No. 1.—This is a circular one and devoted solely to 
indicate the calendar of the important pests of paddy alone in the 
Madras Presidency. Ten insects affecting this crop are selected as 
being the most important and each is allotted a sort of orbit, the 
design thus showing ten concentric circles. These circles are divid ed 
into twelve portions to indicate the months of the year. On this 
ground* plan the seasonal occurrence of each pest is’ marked in 
shading with the name or names of the district where the pest 
appears at that time. In addition, the figure of each pest is added 
at the sides of the circular diagram and is indicated in the diagram 
by reference numbers. The addition of the figures will help non- 
soientific men to make out clearly which are the pests that are 
referred to inside the diagram. The paddy pesbs included are (1) 
the swarming caterpillar, (2) stem-borer, (3) hispa, (4) leptispa, (5) 



bug, (6) caseworm, (7) grasshopper, (8) gallfly, (9) mealybug, and 
(10) thrips. 

Diagram No. II .—• This is a tabular diagram and shows in the 
same manner the geographical distribution and seasonal occurrence 
of the chief pests of some important crops other than paddy. Here 
the insects selected are (1) the red hairy caterpillar, (2) the castor 
semi-looper, (3) the mango hopper, (4) the tobacco aphis, (5) the 
tobacco caterpillar, (6) the cotton aphis, (7) the cotton stem-weevil, 
(8) the cotton bollworms, (9) the cholam earhead bug, (10) the 
gingelly leafrpller, (11) the castor-sing, (12) the gram caterpillar, 
(13) the caneborers, (14) the sunnhemp hairy caterpillar, and (15) 
the groundnut leaf miner. These are fifteen of the important pests 
of different crops other than paddy. 

Diagram No. III .—For insects of the second group the arrange¬ 
ment is shown in the next diagram. This is also a tabular one and is 
designed to represent particulars of insects which are not regular pests 
during normal years, but which assume pest conditions, in certain 
years when conditions appear favourable to them. So far, the follow¬ 
ing ten insects might be taken as important examples of the group :— 
(1) The climbing cut worm of the Coromandel tracts which does consi¬ 
derable damage to ripening paddy earheads during the cold weather in 
certain years; (2) the black hairy caterpillar on. ragi, cumbn, etc. j 
(3) the Deccan grasshopper of the Ceded Districts ■, (4) the surface 
weevil of cotton ; (5) the green-gram sphinx; (6) the tussock 
caterpillar of castor; (7) cotton grasshopper; (S) surface grasshopper 
of paddy seedlings and ragi; (9) blister beetles on cereal earheads ; 
(1.0) the green plant bug of cumbu and castor. 

All the three diagrams contain information regarding seasonal 
and geographical distribution of the insects noted in each. 

A map of the Madras Presidency is also added for reference 
purpose. 

With regard to the information contained in this calendar two 
points have to be remembered; (1) that the insects referred to in the 
diagrams are not exclusively restricted in distribution to those 
districts which are noted therein; many or all of them have a wider 
distribution and are found on their respective food plants in many 
localities though not in pest form; (2) that the insects referred to 
in the diagrams are not the only injurious ones of the two groups 
referred to above in this province, but there are also others,, but 
that, the ones in the diagrams are taken as the more important ones 
as far as our present knowledge has advanced. 

As stated at the outset these calendars are based on the 
knowledge and experience gained till now. In course of time, as 
our experience and knowledge of the different insects of the 
province increase, it might be found necessary and possible to 
correct the information contained in this pamphlet in the light of 
fresh knowledge. Till then it is believed they may be of some use to 
farmers and others interested in the progress of agriculture in this 
province. 
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3)epartment of Bgriculture, fiDabras. 


INSECTS AFEECTING THE COTTON PLANT IN 

SOUTH INDIA. 


INTEODUCTION. 

In the Madras Presidency cotton forms the most important of the 
industrial crops and occupies a very conspicuous and high position among 
the principal crops grown in the province. However, as in other cotton 
areas of the world the cotton grower in ISouth India has to contend 
against noxious insects of different kinds which cause damage to the 
crop season after season. Though we possess no accurate statistics as 
to the total amount of annual loss sustained by the country duo to the 
ravages of insect pests on this important crop, it cannot be denied that a 
good percentage of the expected outturn is removed as toll by injurious 
insects year after year. 

In South India a number of insects have been noted on the cotton 
plant. Fletcher* notes as many as 34 different kinds and compared to 
the number recorded on other cultivated crops cotton stands second 
only to cholam in the number of insect visitors. In spite of the fact that 
so many insects visit this plant, the number of those that actually cause 
any serious or appreciable damage is not, however, so numerous as we 
might be led to believe ; for, of these many insects, several are quite 
harmless while a good many are only casual visitors. In the following 
pages an attempt is made to present a connected acconnt-of the more 
important insects injurious to cotton so far known in South India with 
brief notes on the general form, habits, lite-history, the nature of damage 
caused to the plant and possible control measures that might be adopted 
in each case. The main idea of this pamphlet is to give a general idea 
of the more important insects affecting cotton in South India so that 
the cotton grower might recognize and become familiar with them and 
whenever possible, take advantage of the control measures suggested 
herein under each. 


DIFFEEENT CATEGOEIES OF COTTON INSECTS. 

All the important insect enemies of cotton may be broiight together 
under two important and convenient groups according to the method of 
feeding of each insect. All those that damage the plant by biting, 
tearing and chewing up the vegetable tissue from different parts of it 
are grouped together as “Biting insects.” These are provided with 
mouth parts adopted for biting and masticating purposes. This group 
includes the leaf eaters, and borers of shoot, stem and boll. Such are 
the green and hairy caterpillars, grasshoppers and beetles affecting 
the' leaves and seedlings and the boll, stem and shoot-borers. The 
boring and leaf-eating pests of cotton are mostly caterpillars and 


* Some South. Indian Insects, 1914. 
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grubs, the former being young ones of moths and the latter those of 
beetles. The adult insects, except in the case of a few grasshoppers 
and beetles, are not directly responsible for any damage to the plant ; 
they are only cnlpable as parents of the caterpillars and grnbs that 
actually affect the plant. In most of these insects the life-history 
exhibits what is called a metamorphosis showing four different stages— 
the egg, the caterpillar or grnb, the pupa and the adult insect. Of the 
diffiorent stages it is commonly the caterpillar or grub which is the real 
pest stage and which the cultivator happens to come across. 

Under the second group we have all those insects which suck up 
the plant sap and which are unable to tear or bite vegetable tissue. 
The feeding apparatus in this case is a tube which enables the insect to 
suck up vegetable sap from the tender portions of the plant, The 
various kinds of insects called bugs such as plant lice, red hug, dusky 
bug, leaf hoppers, scale insects, mealy hugs, etc., come under this group. 
In the life-history of these insects we do not find such a metamor¬ 
phosis as in beetles and caterpillars. The young ones of bugs are 
more or less similar to the mother in appearance and feed in the same 
manner and there is no resting or pupa stage in their life-history. 

Considered from, this aspect of the feeding habits and the nature of 
damage to the crop the important insects affecting the cotton plant in 
South India may be arranged as below :— 

I.—Biting Insects. 

(a) Borers^ — 

The spotted boll-worms ... Earias fahia, S. and E. hisulana, 

B. 

The pink boll-w'orm ... Platyedra gossypiella, 

Stout boll-worms ... HeUotliis obsoleia, F. and Bahila 

frontalis, W. 

The stem weevil ... • ■ ■ Pempheres affinis, P. 

Stem borer buprestid ... Sphenoptera gossypii,'^. 

Shoot weevil ••• ... Alcicles ajfaber, B. 

ijj) Laaf, bud, shoot and flou'er feeders — 

Leaf-roller ■ ••• Sylepta derogata, F. 

Bad worm . ... ... Phycita infusella, M. 

Hairy caterpillars ••• Euproctis fruterna, M., Amsacta 

alhistriga, W. and PericalUa 
ricini, P. 

Semi-looper leaf caterpil- Gosmophila erosa, H,, Aconffa 
lars. graellsi, F. and Tarxwhe nitidula, 

P. 

Leaf grasshoppers ... Gyrtacanthacris rcmacea, S. and 

Catantops annexus, B. 

Flower weevil ••• Arnorphoidea areuata,"K. 

Orange banded ' blister Mylahris pustulata, Th. 
beetle. 

(c) Surface insects aff ecting seedlings — 

Surface grasshoppers ... Glirotogonus saussurci, B. and 

Aelopus tcornulus, P. 

Surface weevil . Atactogaster finitimus, F. 
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II.—Sucking Insects. 


(rt) Plant, lice ... 

(Zi) Plant bngs... 

(c) Leaf hop per 

j 

(d) Scales and mealj^ bugs ... ^ 


Aph/'s gosnypii, G. 

Djjsderciifi citvjulatus, F. and 
Oxycarfiemif^ loetiis, K. 
Empoanca devastens, D. 

Saissefia nigra, N., Pnlvinarin 
maxima, G. and Gerococcus 
Inbisci, G. 

PseadocAicr/iix. virgakis, C. and P. 
corymbatus, G. 


In the following pages brief notes are added on these insects 
especially dealing with the general form, life habits, damage done by 
each and suggestions for control in different cases. 


I.—BITING INSECTS. 

(a) The Borers. 

The Spotted Boll-worms {Ea,rias fahia, S. and E. imulana, B. 

(PI. 1.) 

General form and distribution. —There are two species of these 
insects found in South India {Earias fahia, S. and E. insulana, B.)r 
In the caterpillar stage the two forms look so similar that they cannot 
be easily distinguished. In. the adult stage they can be distinguished! 
from each other by the colour of the upper wings. In E. fahia the 
upper wing is pale white with a broad greenish band. In E. insulana 
the upper wing, is completely green without any white intei’space. 
The life-history, habits, etc., of both are, ho%verer, similar. The com¬ 
monest of the two on cotton is the species E. fahia. (PI. I, figs, fi 
and 7.) This insect is found as an important pest in all the iiriportaiit 
cotton tracts—-Tinnevelly, Coimbatore and Ceded Districts. 

Habits and life-history. —This boll-worm is one of the most serious 
of cotton pests in the plains of India. The caterpillar which is of a 
pale greenish brown colour injures the plants both when they are 
young and when they put out bolls. In the former ca.‘e the top shoots 
of young plants are bored through by the caterpillar and killed. The 
faded and drooping top shoots in a field of young cotton indicate the 
presence of the pesi ; when such a top shoot is split open, either the 
caterpillar or the effect of its attack could be made out. When the attack 
is on mature plants which have put out bolls the.se latter are bored 
into by the caterpillar and ail affected bolls sliovr small pale brown 
holes. When split open the worm may be found inside feeding on the 
inner contents. Of the two kinds of boll-worms injuring cotton in 
South India, viz., the spotted and the pink, the spotted o.ie is generally 
found more numerous and doing greater damage during the earlier stages 
of the cotton plant and the amount of damage to the bolls during the 
latter stages is to a great extent caused by the pink boll-worm. The 
mother moth of the spotted boll-worm deposits small shining bluish 
eggs singly on the tender parts of the plants such as the shoots, buds, 
flowers, young bolls, etc. About 100—300 are laid by each moth and 
from these eggs small dark brown caterpillars hatch out. If it is on a 
young pla:it the creature bores down the top shoot and if the plant is 
1-A 
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in bolls the caterpillar bites a hole through the tender boll and enters 
it. Inside the shoot or boll the worm feeds upon the plant tissue and 



Plate I. — Spotted Boll-worm of Cotton {Earias Faiia, S.). 


1 Boll showing worm hole. 5. The cocoon enclosing the pupa. 

2. Shoot attacked by the boll-worm. G. Moth with closed wings. 

B. Egg of the insect (magnified). 7. Moth with wings spread out. 

4. Caterpillar (the boll-worm). _ 8. Boll-worm with parasitic grubs on. 

9. The parasitic wasp {Mierohracoii], 
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grows in size reaching about two-thirds of an inch in length when full- 
fed (PI. I, tig. 4). At this stage it comes out and selecting a suitable" 
spot prepares a boat-shaped cocoon (fig. 5) of tough dirty brown silk 
and changes into the pupa inside this cocoon. The cocoon is generally, 
found on the surface of bolls, bracts, etc., or sometimes in cracks in 
the soil below the plant. The pupation peroid lasts about eight or 
nine days at the end of which the adult moth comes out. One life- 
cycle from egg to adult occupies about 25 days : egg 3—4 days, larva 
10—12 days and pupa 8^—10 days. This boll-worm is often found 
attacked by grubs of parasitic wasps, which kill them in large number 
in certain seasons (PI. I, figs. 8 and 9). 

Besides cotton the spotted boll-worm is found breeding on Bhendai 
{Hibiscus esculent'us), Hollyhock, and a few allied malvaceous shi’ubs. 

Control measures. —Being a borer or internal feeder, only preventive 
methods will be of any good in the case of this insect. These methods 
should chiefly aim at the destruction of the first attacked shoots and 
bolls and thus prevent the multiplication of the insect. Generally 
one brood appears when the plants are young and the insect is a top shoot 
borer at this stage. If at this stage these attacked top shoots are 
systematically pruned and destroyed, there will be a considerable 
reduction in the number of the pest when the plants grow up and put 
out bolls. 

In cotton areas it is advisable not to grow Bhendai plant {Hibiscus 
esculentus) at times when there is no cotton in the field. Due to the 
presence of Bhendai and other host plants growing at times when no 
cotton is in the field, the insect is able to breed and multiply all 
through the year; this must be avoided as far as possible. All 
malvaceous shrubs on which this insect breeds must be examined and 
destroyed Avherever possible. Parasites if found to exist may be 
encouraged by use of parasite boxes, in which infested shoots and 
bolls are kept to rear parasites. These are generally small wooden 
boxes enclosed with wire gauze the meshes of which do not allow the 
moths of the boll-worm to fly through hut allow the parasites to escape 
through and attack the boll-worms in the field. 

THE Pink Boll-worm {Platyodra) gossypiella, S. (Fig. 1.) 

General form and distrilmtion. —This worm which is also a cater¬ 
pillar is easily distinguished from the spotted boll-worm by its uniform 
pale or deep pink colour. The adult insect is a dark brown moth with 
a wing expanse of not more than |" (fig. 1 (5)). The insect is found 
all over the province and has a very wide distribution all over the 
world having been noted in most of the important cotton growing areas 
of the world. 

Habits and life-history. —This borer is found often in company 
with the spotted boll-worm inside ripening bolls of cotton, hut it is 
not found in the younger stages of the cotton plant. The external 
indication and the nature of damage done to the crop are also similar 
to that caused by the other boll-worm, viz., feeding on the tender 
ripening boll and on the oily seeds inside it. If young buds or bolls 
are attacked they drop down, and if riper bolls suffer part of the 
coiltents is eaten up a id there is loss in lint formation. Small fiattish 
eggs are laid by parent moth on the tender portions of the plant such 
as leaves, bolls, etc. These hatch into small pale whitish caterpillars 
which gradually find their way into the boll. When full-fed, which 
generally takes about three weeks, the worm (fig. 1 (c)) has a uniform 
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bright pink colour and is a little over half an inch in length. The 
pupation generally takes place inside the boll, often inside the 
portion of a seed hollowt d out by the larva and the pupa is ejiclosed in 
a lig'ht cocoon of silk (fig-1 \d) ). Fupal period ranges from 8—10 days 
and the adult insect, which is less than half an inch in length, is a 
small blackish brown moth not easily distinguishable from many of the 
small commoner moths ; it is nocturnal in habits and under favourable 
conditions continues alive for about a month. One life-cycle approxi¬ 
mately occupies 25—35 days ; 5—0 for egg, larva 12'—20 days and 
pupa 8—10 days. The moths also come to lights occasionally. It has 
not so far been found breeding on any of the common cultivated or 
wild plants in South India other than cotton, though it Avas once 
wrongly believed to breed on Bhendai (Hihisctis esculmtus) ; nor has 
the moth been noted to hibernate in the larval or pupal stage inside 
cotton seeds in South India. What happens to the insect Avlien there 
is no cotton in the field is therefore a problem not yet solved. 



Fig. 1.—Pink Boll-worm {Platycdra gossypiella, S.) 

(a) Infcated cotton bolls. (6) Adult moth. (c) The caterpilJar. 

(d) Pupa separately and the larva inside seed. 

Control measures .—The remedies against this pest which is also a 
borer are entirely of a preventive nature. Good seeds should be used 
and it is safer to fumigate all such seeds before sowing. Eayly 
attacked bolls should be picked and disposed off to prevent multipli¬ 
cation of the pest. It is safe to fumigate all seed imported from 
places outside the country before soAving, to be sure that the seeds are 
pest-free. 
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pupation generally takes place inside the boll, often inside the 
portion of a seed hollowed out by the larva and the pupa is enclosed in 
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Fig. 1.—Pink Boll-v/orm {Platycdra gossypiella, S.) 

(ft) Infested cotton boils. (6) Adult moth. (c) The caterpibar. 

(rf) Pupa separately and the larva inside seed. 

Control measures .—The remedies against this pest which is also a 
borer are entirely of a preventive nature. Good seeds should be used 
and it is safer to fumigate all such seeds before sowing. Ea.rly 
attacked bolls should be picked and disposed off to prevent multipli¬ 
cation of the pest. It is safe to fumigate all seed imported from 
places outside the country before sowing, to be sure that the seeds are 
pest-free. 
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To help the control of the three important pests of cotton in South 
India, viz., the spotted boll-rvorm, the pink boll-worm and the stein 
weevil, Government have passed a Legislative enactment called the 
Cotton P( st Act to he in force in some definite areas of South India 
where Cambodia and allied varieties of cotton which are more subject 
to these pests are grown. This act stipulates that all cotton phims 
(especially the Cambodia and American varieties) should bo uprooted 
from the fields by a certain fixed date in the year. The idea is to 
create as long an interval as possible between one cotton season •audthe 
other so that these three posts may be starved out and considerably 
reduced in numbers before the next cotton season. In former years 
ryots used to allow the cotton plants to remain in the fields for two or 
three years continuously and thus allo-sv the insect pests to multiply 
abiiormalh^ and the aim of the act was to stop this system to check 
pests. Though at the beginning cotton growers looked upon this Act 
as unnecessary Government interference, they have gradually begun to 
realize the good effects of the Act in getting these cotton jiests com¬ 
paratively reduced and enabling them to get better outturns both in 
quaritity and quality in recent years. 

Other Boll-worms. (Fig. 2.) 

HeliotMs ohsoleta, F. and Rahila frontalis, W.—Occasionally these 
two noctuid caterpillars have been found boring into cotton bolls 
especially on the Coimbatore farm. Thej^ have not, how<wer, been 
found to be as important as the boll-worms noted above. 



Fig. 2.—Gram Caterpillar boring into Cotton Boil. {Hdiothis 

obsoleta, F.) 

(1) Boll attacked by caterpillar. (3) The pupa. 

(2) The caterpillar. (4) The adult moth. 
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HeliotMs ohsoleta, F. (fig. 2) is the well-known gram caterpillar 
and is normally a pest of pulses all over South India. It is, however, a 
well-known pest of cotton in America and is known there as the 
cotton boll-worm. In this province it has not as yet been noted as a 
serious pest of cotton. Though rare, when it does appear the cater¬ 
pillar bores into the bolls and causes more substantial damage than the 
spotted or pink boll-worm. 

RairUa frontalis, W., which has been noted on cotton in Coimbatore 
is a stout built yellowish brown moth and its larva a thickest cater¬ 
pillar having a light pinkish colour. This stout caterpillar bores into 
the boll and consumes a good part of it; pupation takes place in the 
soil. The same measures adopted for the commoner boll-worms can 
be applied in these two cases also. 


The Cotton Stem Weevil Pempirn'es ajflnis, F. (PI. II.) 

General form and distribution :—Next to the twm important boll- 
worms, this insect ranks as a very important and serious pest of 
cotton in South India. It is a small dirty brown beetle about in 
length with the curved snout very conspicuous (see PI. II, fig. 2). 
The insect has been noted in all the important cotton areas of South 
India and in Malabar also. It has also been noted in Pusa, Bihar. 

Habits and life-history .—As in the case of the boll-worms it is the 
larva of the weevil that is injurious to the cotton plant. The injury to 
the plant consists in the young ones of the beetle burrowing into the 
stem, especially between the bark and the stem. Plants that are 
attacked in this way show the characteristic nodular swellings on the 
stem surface, generally at the lower portions of it just above the ground. 
When very young plants of a month or forty days are attacked the 
pest often kills the plant but in the case of older plants many survive 
the attack, though they suffer in vigour. The external indication is 
generally visible on the plant only when the pest has almost com¬ 
pletely done its work. During strong winds badly infested plants 
lodge and often break at or near the region of the stem where the 
nodular swellings are present. (Pl. II, fig. 1). 

The life-history of the insect so far known is as follows : The 
parent weevil deposits small shining whitish eggs singly just under 
the skin of the stem of the growing plant. It is very difficult to find 
eggs in a field. The small pale whitish yellow grub that hatches out 
of the egg bites through into the region between the bark and the main 
stem and here makes irregular galleries, and this causes the abnormal 
growth of the plant resulting in the formation of those swellings on 
the stem. Several grubs are found in the same stem. The pupa is 
also found inside the burrow. One generation in the life of the insect 
occupies roughly two months, the period of the different stages 
generally occupying 9—11 days in egg, 30—45 clays as grub and 
10—12 days as pupa. Weevils have been kept alive in captivity for a 
mouth though it is not known how long they are able to continue 
alive in nature. Besides cotton the other plants on which the insect 
has been noted to breed to a very small extent are Gogn {Hibiscus 
cannabinns), Bhendai (H- esculentus) and Thespesia seedlings ; but on 
none of these has this been found on any large scale. In Northern 
India it has been noted on Triumfetta sp. The pest can easily pass 
through several generations in the year if the host plants are kept on 
growing for months and years together as was the case with Cambodia 
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Plate II.—Cotton Stem Weevil {Feynpheres affinis, F.). 

1. Infested cotton stem showing galls caused by the borer grub. 

2. The adult weevil magnified. 
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General form and distriltution.—l^\-iis. is a sliiiiing coppery brown 
beetle of about length belonging to the group of jev/el beetles. In 
this province this insect has been noted only in the Bellary tract and. 
chiefly on American cottons, though it has a wider distribntion in 
the different parts of Northern India. 

Habits and life-history.■ —The damage done to cotton is by the, giarb 
of this beetle which bores into the stem and in many cases kills the 
whole plant. The parent beetle lays single eggs on the bark of the 
tender stem ; these hatch into grubs which burrow into the stem and 
tunnel through the same. The grub is of a pale whitish .colour, 
elongated and with a dattish head. When full-fed it pupates in the 
gallery and after the pupation, period the beetle emerges through a 
hole previously prepared by the grub. The grub is often parasitised 
by small rvasps. 

Contrcjl measures. —-Destrnction of first attacked plants and the 
collection of beetles when found in the-fields. 


The Shoot Weevil {Alddes affaber, B.). (Fig. 4.) 


w 






}% 
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F.IG. 4.—Shoot Weevil {Alcidcs affabor, B.). 

General form and distribution. —This insect is a dark grejTsh brown 
insect with a prominent curved beak as in the stem weevil, and with 
pale cross bands on the upper wings. It is, however, much bigger in 
size than the latter. It is fairly common all over South India. Being 
very common on gogu it is known as the gogii stem w^eevil. 

Habits and life-history. —This pest is also a boring weevil grub, 
but compared to the stem weevil {Pempheres affinis), it is not at all a 
serious pest. The damage to the plant consist in the grub of this 
w^eevil boring into the top shoots and leaf stalks. The weevil inserts 
shining smooth yelloAvish eggs singly into the plant stem. The grub 
is thick and pale yellowish |" in length. The pupa which is pale 
white is also found inside the gallerj^ made by the gvub. This weevil 
attacks Bhendai i^Hibiscus escmlentiis) and Gogu (H. cari'tiabi-nus) 
commonljn The insect has not been noted till now as a serious pest of 
cottoii on a large scale anywhere.' On gogu it is often found doing 
appreciable damage. Isolated cotton plants often show a number of 
these, weevils feeding on the top shoots and bori’ig into leaf stalks and 
portions of the branches. 
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Gimtrol measures .—The pest can be easily controlled and prevented 
from multiplying by pruning the bored top shoots and collecting and 
destroying the adult weevils which can be easily found out. This 
weevil is closely allied to a similar one {Alcides leopardus) found to 
a small extent on cotton in North India. 

(6) Leaf, Bud, Shoot and Flower Feeders. 

The Cottok Leap-bollee. {Sylepta derogata, F.). (PI. III.) 

(Jene^^al form and distribution .—The adult insect is a medium 
sii^ed moth having yellowish wings with brown wavy markings (see 
PI. Ill, fig. 5). It is the caterpillar of this creature that rolls the leaves 
and feeds on the green matter. It is found all over South India. 

Habits and life-Jiistory .—The dark green caterpillar which is 
elongated and slender has the habit of living inside peculiar rolls made 
of the cotton leaves and feeding on the green matter. Infested plants 
can be very easily made out by the presence of such numerous rolls on 
the plant. When such a roll is opened out, the caterpillar or the pupa 
can be found inside. In bad cases these caterpillars completely 
defoliate the plant. The mother moth lays smooth flattish pale white 
eggs singly on the tender leaves usually on the under surface. The 
small greenish yellow caterpillar which emerges from each egg, 
within a week after hatching, begin to roll the leaves and live inside 
the rolls feeding on the leaf tissue. Wdien full grown the larva is a 
little more than an inch in length and has a glistening green colour 
with head and prothorax dark. Th larva pupates in the roll itself and 
from the reddish brown pupa the adult moth emerges. The different 
periods of life-cycle roughly occupy 2—3 days for the egg 15—18 
days for the larva and 7—8 days for the pupa and for one generation 
a moth’s time approximately. 

This insect feeds on different varieties of malvaceous plants 
especially on Bhendai [Hibiscus esculentus). 

Control measures .—The control of this pest is not so difficult a 
matter as in the case of the some of those noted above. The leaf rolls 
in affected plants are easily recognized and the only thing to do is to 
collect these rolls and throw them into a bucket or tray containing 
some water and kerosene. The caterpillars are at ..once killed. If 
these rolls are not observed early and the pest has increased the plants 
can be sprayed with a stomach poison like lead arsenate which will be 
an effective remedy. However, the former method, if resorted to in 
time, is a very easy and economic one. 

The Cotton Bud-wobm {Phycita infusella M.). (PI. IV.) 

Genera,! form and distribution .—This is a small dark grey moth 
with a distinct whitish cross bar on each upper wing. It is the catei'- 
pillar of this creature that feeds on the buds and folded leaves on the 
top of a young cotton plant. The insect is commonly found in all 
cotton areas. 

Habits and life-history .—The full grown caterpillar which is about 
^ 2 " in length is a smooth pale greenish creature with the head and 
prothorax black. This caterpillar brings together the tender top leaves 
around the bud and feeds on these portions ; these leaves fade and 
often drop down if the growing portion is affected. The whole life- 
history is spent inside the fold. The greenish brown pupa Avhich is 
enclosed in a flimsy silken cocoon is also found in the leaf fold. This 



Plate III.—The Cotton Leaf Roller {Sylepta derogata, P.) 

1. Eggs of the jiisGct on cotton leaf. 3. Caterpillar taken separately. 

2 . Cotton shoot showing leaf rolls made 4. Pnpa. _ . 

by the caterpillar and the latter. 5. Moth with wings spread out. 
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Plate IV. The Cotton Bud-worm {Phycita 

1. Plant showing bud-worm attack. 3 Pum 

2 . Caterpillar. 4 . Moth with 


infusella, M.). 

wings spread out. 
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creature is generally noted only when the cotton plants are a month or 
two old and disappears when they begin to blossom. It is often found 
in company with the spotted boll-worm in the role of a shoot borer. 

Control weas'wres.—The insect is very rarely found serious. The 
presence of the pest in a field is easily made ont by the characteristic 
folded and fading condition of the top portions and at the early stage 
these shoots can be clipped and the multiplication of the pest easily 
checked. 

Hairy Caterpillars {Euproctis fraterna, M., Amsacta ' 
alhistriga, W. and Pericallia ricini, F.). (Fig. 5.) 

General form and distribution —Three species of hahw caterpillars 
{KamlMpucMs) are now and then found on cotton. These are the 




Fig. 5.—The Tussock Hairy Caterpillar {Euproctis fraterna, M.) 
1. Plant showing caterpillars. 2. Pupa. 3. Moth. 



16 


tussock caterpillar Eurproctis fraterna, M., the red hairy caterpillar 
Amsacta alMstriga, W. and the black hairy caterpillar Pericallia ricini, 
F. These hairy caterpillars are found in all cotton areas in South 
India. These are commonly found more on castor, cholam and other 
plants than on cotton. On cotton these are only occasionally noted. 
The tussock caterpillar is reddish and has the characteristic long hairy 
tufts (see fig.). The moth has a bright yellow colour. 

Habits and life-history .—So far only one of these species of hairy 
caterpillars—the tussock caterpillar has been more commonly noted on 
the cotton plant. This is a dark reddish brown insect covered with 
tufts of irritating pairs, saddle-like erect tufts and long' brush-like 
tufts of hair in different regions of the body. The eggs are laid by 
the parent moth in masses of hundred or more protected above by 
a buff coloured hairy covering. The young caterpillars are gregarious 
and can be found feeding together on the leaf tissue in groups of fifty 
or more. The full-fed larva is elongated and stout having a reddish 
brown colour, with the head and prothorax of light orange red. The 
pupation takes place between leaf folds and the pupa which is reddish 
brown is enclosed in a coarse cocoon made up of hairs and silk. 

Gontrol measures .—The control of these hairy caterpillar pests is a ' 
a comparatively easy affair. The eggmasses which are easily identified 
can be picked and destroyed early in the season. The gregarious habits 
of the young larva also make it very easy to pluck and destroy the 
infested leaves, with a number of the caterpillars in situ. In worst 
cases the plants may also be sprayed or dusted with arsenates. 

Semt-loopbr Caterpillars {Gosinajohila erosa, H., Acontia 
graellsi, F., and Tarache nitidula, F). (Fig. 6.) 

General form, etc. —Semi-looper caterpillars are larvae of moths but 
do not possess all the ten abdominal prolegs well developed and 



Fig. 6.'—Semi-looper Caterpillar (..Gosmophila erosa, H.). 

1 Plant showing caterpillars. 2. Moths (male and female). 
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as such, they move about by znaking pai’tial loops ; helice they are 
called semi-loopers. Some of these caterpillars occasionally attack 
cotton Eis leaf eaters thoagh not as serious pests. Among these the 
three noted above have been seen in all cotton ti’acts of South India. 
The caterpillars of Go&inophUa and Aco)iti.a are bright leaf green in 
colour while that of Taraclie has a dark brown co.iour. The moth 
Gosrnojjhila has reddish brown wings, Acontia has bright leznon yellow 
upper wings and Taraciie bright wliite wizigs with dark uiarkizigs. 

Gontrol measures .—The caterpillars of all these can be easily 
handpicked in the early stages azzd if at any time they appear in 
numbers the plants may be sprayed or dusted with arsenates- 


Leaf Grasshoppers {Cyi'tacanthaci'ifs ranacm, S. and 
Gatantiyjs aYirexits, B.). (Fig. 7.) 



Fig. 7.—Cotton Grasshopper {Gyrtaeantliacris ranacea, S.). 

These two species are occasionally fouzid to be minor pests. Cyrta- 
canthacris ranacea, S., is a stozzt big grasshopper found in small 
numbers in cotton fields everywhere, but it has never been reported 
iis a pest. The other Catnntops anncxus, B., ^vhicli is a smaller foi-m 
was once reported to do some damage to cotton plants izi the Hamnad 
zlistrict, cis a sporadic local pest. In .such cases the grassliopizers can 
be collected by nets or traps and if necessary the plants can also be 
spraj^ed with stomach insecdicides. 


Orange-banded Blister Beetle (^MyktArix pasttdata, Tb.). (Fig. 8.) 

This common blister beetle is occasionally found feeding on cotton 
fiow-ers but is rarely a serious pest. It is generally found all over 
South India on various flowers such as those of Pi’ickly-pezzr, Red-gram, 
Gogu, etc. The beetles which are generally sluggish can be ea,sily 
collected with a net tuid destroyed. 


Fig. 8.—Orange-banded Blister Beetle {MyJnhris pvst/ulata, T.). 
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Flower Weevil {Amorphoidea arcuccta, M.). 

This is a minute smooth reddish brown weevil somewhat bigger 
"than the rice weevil and found occasionally breeding inside cotton 
flowers. It has been noted in Coimbatore and Saidapet. Though not 
a pest in South India it is very closely allied to a serious cotton pest in 
the Philippines, viz., Araorphoidea lata, M. The local insect therefore 
deserves some watching as to its future. 


(«;) Surface Insects affecting Seedlings, 

The Surface Grasshopper {Clmdogonus saussnrei, B.). (Fig. 9.) 

During the very early stages of the plant after the seedlings have just 
come out of the seeds cotton plants soutntimes sufio.r from insects of 
different kinds which cut the seedlings and often do serious harm. Of 
these this grasshopper is a common one. These are short and stout 
active creatures often having the colour of the soil on which they are 
found. There are many species of this grasshopper found in different 
parts of the country doing the same kind of damage on other plants 
also of which Aelopus taimdus is one. 
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Fig. 9.—Surface Grasshopper 
{Ghrotogomos saiissurci, B.), 
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Fig. 10.—Surface Weevil 
{Atactogaster finitimus, F.). 


The Surface Weevil {Atactugasier ffdtiiniiA, F.). (Figi 10.) 

This insect which is a blackish grey weevil of f' in length has 
the same habits as the grasshopper noted above. Though it is found 
in many tracts in South India, it has enlj' been found as an occasional 
pest on young cotton in the black soil area of Tinnevelly. It is gene¬ 
rally found in Octobei'-November. Young plants are often badly 
damaged when the pest occurs in numbers. 

In all these cases of surface pests the insects can be collected by 
mechanical methods such as netting, sweeping, etc. The young plants 
can also be given a top dressing with some arsenate powder to clieck 
the pest attacking them. 


TI. SUCKING INSECTS. 

We now come to those insects affecting cotton which suck up 
liquid nutrition from the plant tissues. Unlike the boring and leaf- 
eating caterpillars, grubs, gi’asshoppers and weevils, those insects have 
no biting mouth parts to cut or disfigure the plant tissue or to chew 
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up the same. They are all bugs and are provided with a sucking tube- 
called the “ Proboscis ” with which they pump up liquid nutrition 
from the different tender portions of the plant tissue. The effect of, 
siich a process on the plant is the gradual drainage of the plant sap 
and this brings on weakness and in serious cases fading and death also 
of whole or parts of a plant. The following are the commonest of 
these bugs noted on cotton in South India ;—■ 


{a) Plant-lice. {Aphis gossypii, Gr.). (Fig. 11.) 

Oenera,l form and distrihution .—This is a small soft greenish brown 
insect hardly more than To or in length and is found in colonies 



Fi(t. 11.—Cotton Aphis (Aphis gossypii, G.). 

1. Cotton shoot infested with plant lice. 

2. A wingless plant louse showing honey tubes (magnified). 
8 . A winged form (magnified). 
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of linndreds on the tender portions of the plant. In a colony the 
majority are nsnally 'wingless and slo'sv moving. Plant lice could be 
easily madi' out bj^ the possession of a pair of honey tubes (cornicles) 
attached to the posterior end of the abdomen. This is very charac¬ 
teristic of these insects. Thej^ have the legs and the sucking proboscis 
well developed. The cotton aphis has a very 'wide distribution and is 
found in all cotton areas. 

Halits and life-history .—These minute creatures infest the ttmder 
portions of the plant in colonies and suck up the plant sap. The 
drainage caused on the plant by thousands of these creatures produces 
a very unhealthy effect; the leaves become curled up, the tender portions 
fade gradually and the whole plant becomes more or less blighted in 
a bad attack. Cambodia cotton suffers much more than the indigenous 
varieties. Plant lice multiply remarkably especially during cloudy 
weatlier. Very often they are able to multiply partlienogenetically, 
viz., the female insects giving rise to young ones without the previous 
connexion with the male, and commonly the creatures are viviparous 
also. 

Control measures .—^When a plant is badly infested and plenty of 
honey dew is thrown out by the plant lice, numerous bees, wasps and 
Hies visit the plant for the liquid ; in addition a black mould supervenes 
and the leaves get a black blighted appearance, and the leaves become 
sticky to the touch in this condition. In certain seasons, especially 
during cloudy weather, the plant lice multiply remarkably and cause 
considerable damage to the crop. The lower surface of the leaves of 
badly infested plants is found covered with thousands of the small 
insects. Plant lice, wherever they are found, are also accompanied by 
their natural enemies to a smaller or greater extent ; the latter often do 
good work as a sort of natural check. The chief of these enemies are 
the following insects — 

Lady-bird beetles—small spherical spotted beetles which actively 
move on plants infested with plant lice and feed on them. 

The hover fly. 

The lace-wing 

All these insects, and especially their young ones, feed voraciously 
on plant lice and as far as possible the cultivator will do well to 
encourage these ; at any rate not take them for pests and kill them. 

With regard to control, in the early stages infested shoots may be 
pruned and burnt to prevent multiplication. In bad cases, where it is 
too late to do so, the application of a contact insecticide like fish-oil 
soap, kerosene emulsion or tobacco decoction by means of a spraying 
maclune will kill them effectively. The spraying should be thorough 
and applied twice or thrice at intervals of a fortnight or tw^enty days. 
The spray should reach the under surface of infested leaves where the 
colonies are mostly confined. 


{b) The Cotton Plant Bugs. 

The Red Cotton Bug {Dysdercus cingulatus, F.). (Fig. 12.) 

General form and distribution .—As the name indicates this insect 
is a medium sized (about 1" in length) active bug of blood-red colour 
with blackish markings on the upper wings and thorax. The legs 





and the sucking proboscis are well developed. It is found throughout 
South India and feeds mainly on malvaceous plants. 

1 2 



Fl«. 12.—Red Cotton Bug {Dysdercus cingulahis, F,). 

1. Cotton boll infested with bugs. 5. Adult bug, dorsal view. 

2. Eggs of the bug. 6. Do_. ventral view showing 

3 and 4. Young and later larvae. sucking tube. 

Hahits and life-history .—Both the adult bug and its young ones 
cause damage to the plant by sucking up plant sap from the tender 
portions and especially from the tender ripening bolls. In bad cases 
numerous bugs and nymphs cluster over a single boll and cause appre¬ 
ciable damage. The damage caused not only atfects the formation of 
lint and the consequent loss in outturn, but the lint is discoloured by 
the bugs staining the same with their excretions. 

The orange yellow eggs are laid loose in the soil generally in cracks 
around the cotton plant. These give rise to active yoirng ones Avliich 
more or less resemble the adult except in size, colour and absence of 
wings. They moult several times and assume the adult condition. All the 
stages are found together. The insect emits a characteristic bug smell. 
One generation from the egg to the adult bug generally occupies about 
two months. (Eggs hatch in a week and the nymphs take about a month 
or more to reach the adult stage.) Compared to the boll-worms and the 
stem weevil the damage done by this insect is insignificant. The bug 
is commonly found on Bhendai and Oogu also. 

Control measures .—This insect generally exhibits the habit of con¬ 
gregating in numbers on isolated plants and is also sluggish in habits ; 
as such numbers of the bug can be easily collected either by hand, by a 
net or by a winnow smeared with some sticky material. Egg clusters 
which are easily seen can also be collected and destroyed. The Bhendai 
plant may also he tried as a trap crop for this pest. 
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Thk Dusky Cotton Bug [Oxycaraerms loetus, K.) (Fig. La.) 
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Fig- 13.—Dusky Cotton Bug {Oxycaraenus loetus, K.). 

1. Bug infested lint. 5. Adult bug, dorsal view. 

2. Eggs in lint. 6. Do ventral view. 

3 and 4. Young and old larv®. 

General form and distrihvMon .—Compared to the red bug this is a 
much smaller creature being only aboutin length. It has a uniform 
dusky greyish brown colour. It is found in all the cotton areas of the 
province. The damage done to the bolls is the same as in the case of 
the red hug. 

Habits and life-history .—The insect first appear.s in early opening 
bolls which are mostly malformed or boll-worm infested. The adults 
and nymphs are all found together on the infested bolls- Cigar-shaped 
eggs of a pale yellowish colour are laid in groups inside open bolls or on 
the other portions of the cotton shoot. These hatch into pale nj^mphs 
and reach maternity after feeding on the boll contents, In a bad 
infestation this bug and its nymphs crowd and even crawl over the bodies 
of coolies during the picking season. 

Control measures .—The same remedies suggested for the red bug 
can be adopted in this case also. All malformed and prematurely open 
bolls must be collected and put into bags which will check the pest from 
spreading and increasing. 




(c) Cotton Leafhopj^or. 

The Cotton Lbaphopper {Ernpoasca devastms, D.). 
(Fig. 14), 



Flo. 14.'—Cotton Leafhopper {EmpoHca devastens, D.). 

This is a very small active green bug. When infested plants are 
approached, thousands of these hop and fly about like mosquitoes. 
These are also called green flies. In habits they are like plant lice and 
do the same kind of damage to the plants ; hut they are very active 
and not found in colonies on the plant. Nor is the insect so common 
or so serious a pest of cotton. Occasionally young plants become 
infested and suffer in vigour ; the result of a bad attack is that the 
leaves become badly punctured, curl up and wither. When closely 
examined the insect is a very small triangular shaped creature havin,g 
the head truncated and the hind legs well supplied with spines. Though 
common everywhere it has been found to do some appreciable damage, 
so far, only to exotic varieties of cotton. In badly infested and valuable 
plots the pest can he easily controlled by the use of the handnet or a 
sticky winnow ; or in worse cases contact insecticide can be sprayed. 

(d) Scale Insects and Mealy Buys. 

Scales.—Emong the bug pests of cotton, scales and mealy hugs 
often play a very important part. Scale insects are bugs, but unlike 
the ones dealt with above most of them are stationary and fixed to the 
plant surface in their adult condition. They have no clear limbs nor 
can the parts of the body be well made out; it is covered over by a scale 
secreted by the insect itself. In this position the insects fix their 
sucking tube into the plant tissue and pump up the plant sap. Under 
the scale of the mature female hundreds of eggs develop which later 
hatch into minute actively moving larvi® ; these wander about the plant 
for some time and fix themselves with their sucking tubes and secrete 
the scale. Among scale insects the following are found on cotton in 
South India. 

The Black Scale {Sa.issetia nigra, N.l. (Fig. 15.) 

This is the well-known black scale found on many plants and shrubs 
ill South India. The adult insect has a hard scaly covering and is of a 
deep reddish brown or darkish colour and is oval or roundish in shape, 
Cambodia cotton in the Coimbatore farm has been found to suffer from 
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Fig. 15.—Cotton stem infested, with Black scale {Sadsaetia 
nkpri, N.). 

this pest occasionally. The usual phenomenon is to find isolated plants 
in the field badly infested. The scale covers every portion of the plant, 
especially the tender stem and shoots. Each female scale gives birth to 
hundreds of pinkish eggs which hatch as minute active larvae and 
crawl about the infested plant and later on settle on the shoots and 
stems and suck up the plant sap. It is a very bad pest on the “ Portia ” 
tree {tdiespesiad and is also found on bhendai, colfee, tea and many 
garden shrubs. 

The Nim Mealy Scale iPulvinaria maxima, G.). (Fig. 16.) 

This is another scale insect which, though not so common as the 
black scale on cotton, has been found occasionally attacking isolated 
plants in cotton areas in Coimbatore and Bellary. In this case the 
adult insect is leathery and oval and when about to breed the female 
insect deposits a long whitish egg sac covered with meal or white waxy 
matter (see fig. 16). The presence of this insect can be easily made out 
by the presence of these white mealy egg sacs. The damage done to 
the plant is sirnilar to that caused by the black scale, 




26 


The Cotton Yellow Scale (Gerococcus MMsci, G,). 



(Fig. 17.) 


FlO. 17.—Cotton shoot infested with Yellow Scale {Cer'ococcus 

hibi-sci, G.). 

This insect is occasionally found on cotton in Tinnevelly, North 
Arcot and Coimbatore. The mature insects are protected by a fairly 
hard scale of' golden yellow colour and hundreds of these cover the 
infested plants in patches : this feature makes it easily recognized. 
The harm done to the plant is similar to that caused by the previously 
mentioned scales. 

Mealy Buys .—These insects belong to the same group as scales and 
have the same habits and life-history ; but they are characterized by 
their bodies being covered over by white cottony or mealy secretion, 
and some of the adult mealy bugs are able to move about slowlj^. 
These bugs generally cover up the tender shoots and stems of the 
plants and check the vigorous growth. Of these the two noted below 
have been found on cotton till now. 
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Piieadococcus vlrgatus, C, 

The adult of this insect is a soft white small creature of about 
with numerous white filaments on the sides and two conspicuous tail¬ 
like threads at the tail end. Very often this insect completely covers 
the leaves and shoots of the cotton plants which vvhen looked from a 
distance appear as though whitewashed with lime. It is common in 
Coimbatore not only on cotton, but on many other plants like agathi. 
to-mato, etc. 


PseudoGocctis corymbatus, G. 

This is a mealy bug similar to P. virgatus having the same ge.aeral 
characters and habits, but in detailed structure the adult differs in 
certain features. The damage done to plants is similar also. Found in 
Coimbatore. Isolated plants often suffer from the attacks of the insect 
which often covers the shoots in white mealy masses. 

Remedial measures for Scales and Mealy Bugs .—The treatment for 
scales and mealy bugs is the same. All badly infested plants should 
be thoroughly pruned and all the primings burnt. Those that are 
partially attacked may be sprayed, if necessary, with a contact poison 
like, fish-oil soap, tobacco decoction or crude oil emulsion. In thc 
case of the “ black scale ” which has a pretty hard body ‘‘ rosin wash ” 
may be used for the spray. In the case of mealy bugs and some scales, 
ants are found to play the part of distributing agents. So the remedial 
measures may be directed both against ants and mealy bugs.. For the 
former, poisoned traps will be found useful ; a mixture of molasses and 
some poison like lead arsenate or paris green may be used as a bait. 
Whenever parasites are evident pruned branches may be kept in parasite 
boxes to allow the parasites to emerge and attack the scales in th.e 
fields. 

As stated at the beginning, the idea of this pamphlet is merely to 
give some very general and brief information on the more familiar in¬ 
sects affecting cotton in South India so that the cotton-grower can get 
some hints to recognize them and take advantage of the different 
control measures suggested. As such all minute details with regard 
to the habits, life-history and other factors are omitted. For any further 
information readers can communicate with the author. 


CLASSIFICATION OF COTTON INSECTS ACOORDINC 
TO INSECT ORDERS. 


Order—Lbpidoptbea. 


Family — Noctuidce — 

Earias fabia, S. 
Ea.rias insulana, B. ■■■ 
Heliothis obsoleta, F. ... 
Rabila fronfxilis, W. ... 
Cosmophila erosa, H.... 
Acontia grcellsi, F. ... 
Tarache nitiduki, F. 
Family —Pyralidie — 
Sylepta derogata, F. 
Phycita infusella, M. 


I The spotted boll-worms. 

1 The stout boll-worms, {not com- 
/ inon). 


Semi-looper leaf caterpillars. 


... The leaf roller caterpillar. 
... The bud-worm. 
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i'amily — -Lyiiiantridce — 


Euproctis fraterna, M. 

Tlio tussock caterpillar. 

Fai nily — Arctiadw — 


PoricalUa riciti /■', F. ... 

The black hairy caterpillar. 

Fa 1)1 Uy — Gelech iadco — 


Plaiyedra (jossypiella, S. 

The pink boll-worm. 

Order—Colboptera. 

Family — Gurcii,l ionicke —■ 


Pempheres afflnis, F. ... 

Alcides affahev, B, 
Amorphoidea aycuaf,a, M. 
Ataxtoyaster fiiiiti))vi,s, F. 

The stem weevil. 

The shoot weevil. 

The flower weevil (not common). 
The surface weevil. 

Fai ) d ly — Buprestidw' — 


Sphenopttera gossypii, K. 

Stem-boring buprestid. 

Family — Gantharidm —• 


Mylalnns pustidaPi. Th. 

The flower blister beetle. 

Order—Orthoptera. 

Family — Acridiidoi — 


Ghrotogomis saussurei, B. . •.' 
Aelopus tamulus, F. ... .... 

Cyrtacanthacris xanaceci, S. 
Gatantops aiinexm, B. .... 

Surface grasshoppers. 

^ Leaf grasshoppers. 

Order—R nyECHOTA. 

Family — PyrrhocoHdce —■ 


Dysdercus cinyulatus, F. 

Red cotton bug. 

Family — Lygaeidce — 


Oxycamenus loetus, K. 

The dusky cotton bug. 

Family — Jassidce — 


Empoasca devastens, D. 

Leafhopper. 

Family — Aphididce —• 


Aphis gossypii, G. 

Plant lice. 

Fami ly — Goccidm — 


Saissetia nigra,!^. ... 
Cerococcus hibisci, G. • • 

Palvinaria maxima, 6. 
Pseadococcus virgatus, C. 

Do. corymbatus, G..... 

The black scale 

The yellow scale. 

The nim mealy scale. 

" Mealy bugs. 





BIONOMICS OF SOME THRIPS INJURIOUS TO CUIiTIVATED 

PLANTS IN SOUTH INDIA.* 

BY 

T. V. KAMAKRISHNA AYYAR, B.A., Ph.D., F.Z.S., 

Officiating Entomologist to Government, Madras. 

Intkoduction. 

Until about fifteen or twenty years ago our knowledge of the insects known as 
Tlirips inhabiting the Indian region was very meagre, and consequently hardly 
anything was known of the economic importance of these animals. This may be 
realised from the fact that in 1915, when the writer started work on the systematics 
of this group, there were altogether only fourteen species of Thrips known from 
India as against 126 species listed by the writer in 1927 in his memoir [Rama- 
krislma Ayyar, 1928] and a further addition of sixteen species in a recently issued 
paper. In this connection it may be gratifying to note that the earliest record of 
'■ Thripsfrom India was from specimens collected in this state (Mysore) and de¬ 
scribed by Newman in 1856. As regards the economic aspect of the group it is 
further evident that previous to 1916 we find only a solitary record of a definitely 
named ‘ Thrips ’ noted as injurious to a crop, and that was in connection with 
a report sent to the Indian Museum by the Madras Board of Revenue of a Thrips 
attacking the turmeric plant in Madras in 1889 ; this insect remained unidentified 
for over 20 years until 1912 when it was described by Bagnall as a new species. 
Since then no Thrips of any economic importance was recorded from South India 
for many years. In 1916, the second ‘ Thrips" pest was discovered by the writer 
)n paddy in Chingleput and this was described b}’^ Williams as a new species. 
CJIosely following this second record, in the course of the writer’s studies to find 
3orae more forms possessing some agricultural importance and with the data 
then available, a paper was read before the recent session of the Congress at 
Madras m 1929 under the title, “The economic status of Indian Thysanoptera ” 
jontaining an annotated list of Thrips noted on various plants in South India, 
rhis present paper, which embodies some of the results of further studies in the 
same direction, is intended to present in a connected and brief manner some of tbe 
observations and notes made on the bionomics of some of the S. Indian species 
.vhich have been found so far to deserve the status of pests. 

'* Paper read at tliolndwn Sciouce Congress, Bangalore, Jau, 1032, 
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General features of ‘ Tdrirs 

The following brief remarks on Thysanoptera in general :may be made before 
dealing with the main theme, since it will help the educated agriculturist who is not 

an entomologist to understand the subject better. The insects popularly knowm as 

Thripa (from a Greek word meaning wood-louse) belong to the insect order Thy- 
sauoptera {thysanos-hinged and ptero7i-vimg) so called because of the . 
pecuHar fringed structure of their wings. These insects are all very small and often 
microscopic in size; they rarely exceed j\ or of an inch in length, the giants 
among them never'exceeding I in. Though minute in size they have the body 
distinctly differentiated into head, thorax and abdomen with the several organs 
found in typical insects. On the head are the pair of feelers usually 7 to 9 jointed, 
the two compound eyes, the three simple eyes or ocelli, and the mouth parts. The 
thorax has the six legs and the two pairs of wings in the adults; these latter are 
small, narrow and bristle-like structures hairing long hairy fringes along the 
margins. The body is generally soft and, in some, fringed udth short bristles, hairs 
and setae. The mouth parts are adapted for piercing and sucking and the feeding 
mechanism consists of a cone-shaped structure projecting from beneath the head; 
this mouth cone encloses the piercing stylets and the sucking apparatus. The 
method of feeding consists in the laceration of softer tissues of plants and the 
pumping up of the plant sap. The great majority of ‘ Thrips ’ are vegetable feeders 
and inhabit soft and succulent parts of plants and are very commonly seen in many 
fiow’ers. The life-history of a Thrips is simple and does not exhibit any definite 
metamorphosis as in butterflies or beetles. Though the sexes are different, males 
are rare and even unknown in some species so that reproduction takes place by 
parthenogenesis also. Eggs are generally thrust by the female into the soft parts of 
plants by means of the ovipositor or in some cases on the plant surface; the young 
one hatching from the egg is more or less like the parent in general build and is 
fairly active and feeds exactly like the adult., Before it reaches its full growth it 
passes through four stages, the first and second stage larvae, and the succeeding two 
resting nymphal stages called the preimpa and the pupa. From this last phase the 
adult winged form is assumed. The life cycle from egg to adult generally occupies 
not more than four or five weeks and thus several generations are passed under 
favourable conditions during the year. 

Thrips as pests in South India. 

IVhile the importance of these insects as pests has only just begun to attract 
our attention in India, some species of Thrips have long been known in Europe and 
America as very serious pests of different crops. A few of these well-known and 


PLATE XVI. 



1. Onion plant damaged by Thrips. 2. Portion of a damaged leaf magnified. 3. Onion Thrips (Thrips 
"’^Sn'Jed. 4. Chdlies plant damaged by Thrips. 5. Chillies Thrips-(5c,>/of/.r.>s dorsalis. H.) 
inann-hed. 5a. Antenna of same magnified, 6. Larva of same magnified. 7. Pupa of same magnified. 
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notorious forms are tie Cereal Tirips (LimotJirips cerealeim, H.) causing damage to 
oats, tie Wieat tirips {Franhlimella tritioi, H.), tie Pear tirips, {Taeniothrips i}iG07ise~ 
qiiens, M.) and tie Citrus tirips {Sciiiollirips eitri, M.). In Souti India, tie follow¬ 
ing iave been definitely noted as injurious and brief notes on tieir bionomics are 
added. 

The Chillies Thrips—{Sdrloihrips dorsalis, Hood) (PI. XVI, figs. 6— 7 ). This 
Insect was first collected by the writer from castor and ciiUies shoots in Coimbatore 
in 1916, and was described as a new species under tie above name by Hood in 1919. 
The male form, which was unknown at tie time, was described later and described 
by tie writer in his monograph of 1928. At tie time this insect was discovered it 
w'as not at all evident that it would prove one of tie worst ‘ Tirips ' pests of the 
province. Within tie neat five or six years reports began to be received of this 
species as a major pest of tie chillies crop, especially in tie Guntur tract, an im¬ 
portant chillies area. Tlie insect is a minute straw'-coloured active creature measur¬ 
ing about a millimetre in length. Most of the abdominal segments show a narrow 
transverse bar of dark brown colour; this is a very easily distinguishing feature of 
this species. This is tie only known species of tie genus Scirtoilirips in S. India, 
though it is not improbable that more species may be discovered sooner or later: 
for tlie writer has noted some variations in colour and detailed structure betw^een 
different specimens of chillies tirips collected on chillies and other plants. Prof. 
Faure, Pretoria (S. Africa), at whose request specimens of this insect were sent, 
says that S. aurantii, F., which is a serious pest of citrus trees in S. Africa, is very 
closely allied to our Chillies Thrips. The damage done to the chiDies crop consists 
in the laceration of the tender tissues and pumping of the sap by numbers of this 
insect and thereby causing the young shoots and tender leaves to curl up, fade and 
gradually wither, thus skeletonising the plant (Plate XVI, fig. 4 and Pi. XVII, figs. 1-2). 
The eggs are found laid into tender leaves and the pale yoUowish larvae feed like the 
adults. Since the pest breeds quickly, the pest population becomes easily multi¬ 
plied and the crop suffers. Generally the plants get a scorched appearance and this 
disease is known as * Icorivi ’ in Telugu. It is believed in the Guntur area that this 
insect has been found as a pest only after the introduction of groundnut culti¬ 
vation in these tracts during the past six or seven years and that chillies crop did 
not suffer to any such extent in the past. Among other plants on which the insect 
has been noted to a small ejd,ent till now are groundnut, castor, gogii. Cassia fistula 
and brinjal. In connection with the damage done by this insect reference may be 
made to the observations of Uppsl on a \'iru8 disease he has noted on chillies 
{Capsionvn annuum) and his suggestion that the insect vector in this case may be a 
Thrips. If it is a Thrips it is likely that the species concerned may be 
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dorsalu, since diseased chillies Buhmitted to the author from Bombay for 
identification contained specimens of this insect. The Madras Department has 
l^een paying some special attention to this pest for the past few seasons, especially 
in the Guntur tract, and some interesting results have been obtained. The investi¬ 
gations are still being continued and it is expected to incorporate and present the 
results in a separate paper as soon as possible. 

i 

The Onion Thrips {Thrips iabaoi, L.). (Pl. XVI, fig. 3.) 

So far as our knowledge of Thrips pests in S. India has advanced this insect 
occupies a position next in rank to the Chillies Thrips. While the latter appears 
to be an indigenous form, the Onion Thrips is a well-known insect, being found 
almost all over the world, and has already earned sufficient notoriety both in 
Europe and America as a pest of first class importance. In India its activities 
have attracted our attention only within recent years. The earliest reliable record 
of this pest was from Southern Bussia in 1888, and it is e\ddent from the literature 
that has accumulated on this insect that it has become very well distributed in 
various countries; the first record from India is by Karny from material collected 
by the writer from cotton flowers on the Coimbatore farm in March, 1920. Sine e 
then, it has been found chiefly on cabbage, onions and garlic. As is well known, 
it is a major pest of onions everywhere. Though it has been noted in isolated 
tracts all over South India, it has been found specially serious in the ocion tracts 
of the Ceded Districts. Becent observations have also shovTi that garlic, which is 
grown on an extensive scale near Siruguppa in Bellary district, suffers more from 
this ‘ Thrips ’ than onions. The insect is thus a major pest of onions and garlic. 
As to the nature of the damage done, it begins with a spotted appearance on the 
leaf and in badly infested plots the plants show pale white blotches on the leaf 
surface {Majjiga tegulu in Telugu) which is due to the drainage of sap caused by 
numbers of the insect in different stages; the leaf tips fade and gradually the lower 
regions become blighted and the plant ultimately fades and dries up. (PI. XYI, figs. 1- 
2). As to partially attacked plants, they do not die, they do not develop healthy 
and good sized bulbs. In the United States of America, where this insect is well 
known, the disease it causes to onions is known as ‘ Silver top ‘ white blast etc. 
In some Tamil tracts it is known as ‘ KolUnovu On the surface of infested 
foliage hundreds of the insect may be noted by the naked eye as very tiny pale 
yellow moving objects. In general form, habits and life-history the Onion Thrips 
is more or less similar to the Chillies Thrips, though in structural details they - 
differ and belong to two entirely different genera. From previous literature it is 
found that the insect is almost cosmopolitan in food habits and Hinds, in his 
accoimt of North American Thysanoptera, has noted about fifty wild and ciilti- 
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vated plants on which the Onion Thrips has been found. One curious fact, liowever, 
with regard to the food hosts of this insect is that, though when it was first 
described it was noted on tobacco and thereby got the name tahaci, neither in 
America nor so far in India has it been noted on tobacco. In S. India it has 
been noted till now on cotton, onions, garlic, cabbage and one or two wild bushes 
but it is very probable it may be found feeding on some more plants. Tliis is 
another insect which is at present engaging the attention of the Madra.s Department 
and some interesting data have been collected for futme release. 

The Rice Thrips {Thrips oryzae, W.) (Pl. XVIII, btg. 1). 

As stated in the introduction this insect was first discovered in 1915 in the ex¬ 
tensive paddy area under the Madurantakam tank in the Chingleput district. Since 
then it has been noted on paddy in Coimbatore, Malabar, Tanjore and Mysore. It has 
latterly been found in Assam, and Karny records its incidence iu Java. In all these 
cases the insect has been found confining its attentions only to rice and not other 
food plants. The.insect is generally found doing damage to young rice plants and 
badly infested fields show patches of sickly blighted and fading seedlings; the 
tender leaves when examined will reveal numerous ‘ Thrips ’ in different stages. 
The pest generally appears when the expected seasonal rains are not received. 
The plants in badly infested fields often die and sometimes fresh planting of 
seedlings ^vill be necessary. The insect belongs to the same genus as the ‘ Onion 
Thrips ’ but is different in some characteristics. It is slightly more than 1 ’26 in. 
in length and has the body uniformly dark brown with the exception of the tips 
of the legs which are pale. When first discovered only females were found ; the 
male was discovered later and is described by the author in his memoir of 1928. 
[t is similar to the female except in size and a little in colouration. All the 
iifferent stages of the insect are found on the plant itself—even the prepupa and 
oupa which are in many other species found under the soil. Though a pest of our 
most important staple crop, damage in rice by this insect does not occur regularly 
IS in the case of chillies and onions; but when it does occur sporadically, the 
lamage is often serious; in most cases a smart shower of rain checks the pest 
:eraarkably. In other cases where water is available the pest is checked thus :— 

Phe fields are flooded with the water mixed with some crude oil emulsion and the 
roung plants kept immersed for a few hours after which the water may Ijc drained 
)ff. While immersed the plants may also be disturbed by long ropes to make the 
Thrips’ drop into the water. Only two other species of ‘ Thrips ’ are known as 
njuring paddy ; these are Haplolhr^^s oryzaa and B. japonica described by 
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Matsnmnra fl889] in Japan. TIicbc are, however, rjuite different from-our Bice 
Tiirips and belong to tlio Rub-order Tubulifera w'hile our ‘ Bice Tlmps ^.coines under 
the sub-order Terebrantia. . 

• j 

The Grape vine Thrips {RMpiphorotlmps crueni/itus, H). (Pl. XVIII, pig. 2). 

The author collected material of this Thrips from grape vine leav'es on the 
Ooimbatorc farm in March 1916, and the insect was described as a new species 
under the above name by Hood in 1919. Since its discovery the insect has been 
noted in various localities, such as Bezwada, Nellore, S. Arcot, Madura NiHris. 
Malabar and Travancore. It has also been noted on grapes and a few- 
other plants in the glass houses in the Ootacamund Botanical Garden; from outside 
the Presidency there are records of it from Lyallpur in Punjab [ Afzal Husain. 1923 ] 
and from Peradeniya in Ceylon [ Butherford, 1917 ]. Though first noted on grape, 
it has been found feeding on other plants such as garden rose, Eugenia jambolana, 
Odina wodier. Terminalia cafxip 2 )a, Anaeardium occidentale and Cargea arborea; 
but so far it has been noted to cause appreciable injury only to grape and rose plants. 
In grapes particularly the harm done is sometimes substantial (Pi. XVII, fig. 3). 
The Grape Thrips is the third described sjiecies of the genus liJiipipJioToiJiTips 
erected by Morgan in 1913 for a Philippine form found on the banyan tree. The 
other species recorded is from Ceylon, also on grape vines. The grape Thrips is 
easily distinguished from other Indian Thrips by the deeply sculptured surfaces of 
the body, especially of the anterior regions. The insect is seen in all its stages 
on the tender foliage; infested leaves show a spotting and palonr, the edges curl up 
and they gradually dry and wither. In very tender foliage the damage shows 
Itself by the appearance of spotted glistening pale white, streaks especially 
along the leaf ribs due to the sap-pumping work of the Thrips. The larval stages 
are light green with a reddish tinge ; the younger larvao are often noticed holding 
a drop of excretory liquid at the anal end. These droplets cover the infested 
leaves and discolour them. The pest, though serious at times, can be effectively 
checked if attended to in time both by cultural and insecticidal measures ; attention 
has also to be paid to its alternate food plants. In the different lots of this insect 
collected by the author, some specimens show a leaf-like lateral expansion of the 
prothorax; this form, though described as a new species under the name R. Karrm 

‘^oJi^dered only a variety of crueniatus. The 
Vine Thrips of Egypt, ReUtlnpe bicolor, M., is quite different from RUpiphorotlnps 
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The Sugarcane Thrips (BregmaloiJirips ramahrislinae, Bagnall) (Pl. XVIII, 

FIG. 4). 

This insect was collected by the witer from within the wrinkled and rolled 
up tips of sugarcane leaves in S. Arcot in October 1918, and described by Bagnall 
as a new species, under the above name in 1923. It has since been noted on the 
Coimbatore farm and Pattambi. This insect is very similar to the Javanese 
sugarcane insect, B. [oxijlliripa) hinervis, Kobus, described by Deventer [1906] ; and 
Dr, Karny [1906], who has examined Indian material, thinks ramakrishnae, to be the 
same as bineruis. An allied form B, saccTiaricola has also been described by Bagnall 
from material collected on sugarcane leaves in Africa. The presence of this pest on 
sugarcane is easily detected by the peculiar crinkling and rolling of the leaf tips 
and the shrivelled up appearance of the leaf surface caused by the work of the 
insect which congregates in numbers at this portion of the leaves. This Sugarcane 
Thrips has not yet become a very serious pest in India, although, in view of the 
fact that a similar insect has been noted as a pest in Java, the Indian form may in 
course of time assume a higher rank among pests. It is proposed to make further 
studies on this insect as opportunities offer. 

The Banded-wing Thrips {Eeliot]m 2 }s indiciis, Bagnall) (text-fig. 1). 

This species was first collected by Lefroy in 1908 on berseem and indigo in Bihar 
and on onion and brinjal in Bombay, but it was definitely identified and described 
by Bagnall only in 1913* The writer noted it in S. India for the first time in 1916 
on the Coimbatore farm on daincha {Seshariia aouleaia) flowers. The insect has 
latterly come to some prominence as a very important Thrips pest of cotton in 
^Sypt, as is seen from Corbett’s 1920-21 paper. It may be surprising to note, 
however, that, while the insect has until now been found on a variety of important 
plants in S, India, it has not been observed on cotton as yet. The food plants 
of the insect noted in S. India are groundnuts, ragi (Bleusine) seedlings, onions, 
fieabama s])p. {Agalhi d Dainclia), tender grasses and sunnhemp. The writer has 
received this from Bombay on onions and ]>otatoes. Corbett records 18 wild and 
cultivated jilants on which this Thrijis feeds. On groundnut the damage it does in 
some of the groundnut tracts is often serious, maldng the tender foliage spotted and 
sickly pale; this damage is known as “ Tnmamnovu ” in some Tamil districts. The 
insect measures wV" in length and has a unifoiTO d.ark brown colour with the pale 
white wings having broumish cro.ss bands (hence named the Banded wing Thrips), 
This msect having many food plants can easily pass through several generations in 
the year and become a menace to some of the important crops like groundnut, 
potato, etc. 
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The Cacao Thrips {Sehnolhrips nibrocinctus, Giard) (Pl. X^nil, fig. 3). 

This is another species which is very well known and has a very wide distribu¬ 
tion all over the Tropics. It was first recorded in 1898 doing damage to cacao 
plants in the West Indies by Broadway, Curator'of the Botanical C4ardens there, 
and was described under the name Physopus rubrocincl'us by Giard in 1901. Since 
it was first reported, numerous cases of injury by this species havd been recorded 
from different parts of the West Indies, Hawaii, Uganda, Plorida and Mauritius. 
Green [1906] has made mention of this insect as injurious to the foliage of cacao 
plants in Ceylori. The first record of this insect from India is by the writer in his 
recent paper on Thysanoptera from material collected. from Cochin iu 1028 on 
cashewhub leaves. This Thrips is a little over in length and has a dark brown 
colour with the anterior region light brown; the basal and tail segments of abdomen 
are reddish and the wings dark browti. The entire body surface including the. legs 
^ows a closely reticulate striicture and the different parts of the body and wiiigs 
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are fringed with short bristles. Adults and young arc often found together on the 
same leaf. Eggs are thrust into the soft tissues and the larva that emerges is very 
characteristic of this species; it has a light greenish yellow ground colour aud over 
this there are bright red cros.^. bands across the first two and tlic last abdominal 
segments (PI. XVII, fig. 3). Due to this peculiar colouring this species is also called 
the Redbandod Thrips. Although this insect has been chiefly found as a serious pest 
of cacao, and though there is no cacao cultivation in this province, it has begun 
to appear rather seriously on the cashew plant {Anacardiiwi oGoidentale) a plant 
which is becoming important now-a-days due to the great demand there is for its 
nuts. . And since outside India the insect has also been noted on mango, guava 
and country almond (Terminalia Gaia'pi)a) it is not unlikely that the insect 
may have chances of becoming an important pest in the future. 

The Greenhouse Thrips {HeliotJirips hamorrlioidalis, Bouchb) (Pl. XVIII, fig. 5). 

This is another well-known species enjoying a very wide distribution all over 
the world. In different parts of Europe and N. America, it is found as a pest of 
hot-house plants and in the tropical regions it is common in the open on various 
plants. It was first described by Bouche in 1833, aud as such it is oue of the 
earliest known forms of Thysauoptera. Since then it has been recorded from 
the West Indies, Florida, California, S}Tia, Germany and Ceylon aud there are 
numerous references to it in various agricultural reports. In India it was noted 
for the first time by the writer in January 1921 doing very serious damage 
to different kinds of garden crotons in Bangalore; latterly it was noted on nim 
leaves and croton in Coimbatore and on a wild bush in N. Malabar. The nature 
of the damage done to the host plants is more or less similar to that caused 
bj’’ the Cacao Thrips, although in this case the adults usually confine their activities 
to the under-surface of the leaves. The life-history is passed on the plant 
itself and the larval stages, unlike, as in the Cacao Thrips, have an uniform pale 
yellowish colour. Outside India it has been noted on many other plants besides 
garden crotons and ornamental hot-house plants; these include mango, cacao, 
date, aud aligator pear. Its propensity to feed on mango may give it a chance 
to increase in S. India; as such this is one of those pests the movements of 
which may have to be watched. Pemberton [1931] has recently noted a parasite 
on this Thrips in Hawaii Megaphragma mynmnpenna. Timb. 

The Turmeric Thrips {Pauchaelofhfip-9 indions, Bagnall) (Pl. XIX). 

This insect has the record of being the first Thrips pest to be noted from this 
Province. As already stated it was reported from Madras as early as 1889 
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damagii)g tlic tniTOeric crop and was definitely named and described in -1922. 
The following portion of the report received by the Indian Museum may be 
of interest. ‘'Sntla thc^idu, small black winged insect frequently jumps from one jdace 
to another. This attacks the plant when two months old. The leaves become 
rolled up, greenish in colour turning pale yellow and the leaA es gradual!)' become 
dry. Thij spoils the turmeric crop and rhizomes are not develojjed. SttUa ihegvlu 
is considered to be a severe form of attack.'^ Unfortunately the report, does not 
say in what particular locality in Madras the pest was noted on the crop. The 
writer has noted it on turmeric in Erode and Coimbatore and on Arrowroot 
leaves in Malabar and Travancore. Lefroy has collected it on banana and turmeric 
in Pusa. In its structural features this Thrips differs a good deal from all other 
sjrecies of Thrips known and has therefore been given generic rank by Bagnall 
and so far this is the only species of this genus noted. The insect is a short 
and stout-built form ^ 5 " and has a yellowish brown colour with the portions 
of the hinder region and the anal segment of a deeper hue; legs and antennae 
yellowish brown. When fonnd it has been noted in numbers 1both on turmeric 
and arrowroot, but the damage does not appear to he very severe; at any rate, 
a severe form of damage has not yet been noted by the writer. 

It is generally found that most of the forms so far noted as injurious to 
cultivated crops in difierent parts of the world belong to the siib-oider Terehrantia 
and only very few crop pests have been noted under the Tubilifera group. The 
following is an example of the latter noted as injurious to a useful plant in S. India. 

The Mimusops Thrips {Arrhenollirips mmahrislmae, H.) 

This insect is found very commonly as a had pest of the garden flowering 
plant Mimvso 2 ^s elengi ; the injury done by this ‘ Thrips ' makes the leaves curl up 
and galled. It was discovered hy the writer in April 1916 in the Coimbatore 
Botanical Garden very seriously injuring the foliage of the A^m^<soJ)s plants and 
was described as a new genus and species with the above name by Hood in 
1919. It has been noted on tbe same plant in Tricbinopoly and Mysore also. 
It is blackisb brown in colour and bas the front legs remarkably stout and provided 
with a prominent tooth on their tarsi. Eggs, larvae of different stages and 
adults are all found together in the infested leaf folds and a badly infested plant 
can be easily made out by the clusters of deformed, folded and W’rinkled leaves. 

Besides the species mentioned above there are three or four other forms found 
in S. India wliich occasionally appear in numbers on diflerent plants though not 
fj,s specific serious pests as yet. These are (1) the yellow bristly Thrips 
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llic last paragraph these aspects inclurle the relation of Thrips to their surroutidinga 
such as soil, temporatiiro, weather, natural enenues and many such factors v/hich 
influence tlieir biological activities. A good deal of such work has tieeu done with 
the Onion Thrips both in Europe and America, some of the interesting papers on 
tlie subject being by Wardle, Samson and MaoGill in Britain and by IIorsfa.ll- and 
Eeuton in America. Investigations have also been carried on with other forms 
such as the pear and Citrus Thrips in California by ,-Moulton and Horton, on the 
Cotton Thrips in Africa by Corbett and Bedford and on the Cacao Thrips in the 
West Indies by Urich and Kussell, and on the Citrus Thrips in S. Africa by Hall. 
There is great scope for such Avork in India not only because very little has been 
done until now but also because some of the Thrips species arc threatening to 
assume the role of major pests. There is yet another reason why the bionomics 
of these little Icnomi insects demand our attention and that is their probable connec¬ 
tion vdth some of the virus diseases of plants about which we hear so much now- 
a-da 3 ^s. Although the onl}’’ authentic case of Aurus transmission by Thrips is 
connected AAuth the spotted wilt disease of tomato by the species, FranUiniclla 
insulai’is, F., it is not unlikely that other spccie.s may be found inAmlved as vectors 
of difterent virus diseases. Uppal [1929] from his investigations in Bombav on a 
mosaic disease of chillies ICapsictan amitiW}}) considers the Adrus to be disseminated 
by a Thrips Avhich he has not named ; the writer has examined material of diseased 
chillies from Bombay and has noted our Chillies Thrips {Scirlothnps dorsalis, H.) 
in numbers. This new field of investigation therefore is evidently an important 
stimulus for the study of Thrips. 

As stated at the beginning, the chief idea in presenting this paper has been to 
bring home to the educated farmer and the agricultural entomologist the salient 
facts regarding Thiips pests in India and placing before them the necessary 
prelinunary materials for more detailed local iiiA’estigations on the difiorent aspects 
of Thrips, particular!}’ in their relation to Agriculture. If the paper will be of 
some help in that direction the Avriter AAmuld feel amply rcAvarded. 
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A PEST OF STORED PADDY. 

' Just as crops grown in the fields often become subject to the attacks 
of insects, stored vegetable products of different kinds such as grains, 
pulses, oil-seeds, etc., also suffer occasionally from their ravages. 
Almost every farmer or storehouse man is aware of this fact, but these 
people do not recognize this until the damage done becomes serious 
and demands their attention. - 

Recently a widespread outbreak of an insect causing substantial 
damage to stored paddy was brought to the notice of the department 
and several reports were received by the undersigned from different 
parts of the southern districts requesting advice to check the pest. 
Investigations were promptly instituted in some of the important 
localities of the tract and it was found that the damage to stored paddy 
was in some cases severe. Badly infested granaries were found 
teeming with insects and a very considerable number of the grains in 
the stock were found with a hole in them and empty. The injury 
done consisted in the insect boring into the paddj^ seed, eating the rice 
and leaving the seed empty. In certain places where the damage was 
bad people having large quantities of stored paddy appiehending 
further loss began to sell away their stock. 

The insect responsible for this extensive damage was found to be 

one of the numerous small beetles 
frequently found on different kinds 
of stored products. It is a minute 
creature, cylindrical in form and 
having the globular head kept bent 
underneath the body (see figure). 
^ ; In length it measures about an 

eighth of an inch and has a shining 
dark brown colour. Most of the 
members of the tribe to which this 
beetle belongs possess the habit 
of boring into different kinds, of 
materials. Some are borers of 
wood and the small round holes 
and the powdery white substance 
often seen thrown out of them are 
Paddy borer beetle.* signs of the attack of these wood 

borers- We may call this pest of stored paddy the “grain borer 
beetle.” This insect has been noted before as attacking stored grains 
of different kinds such as paddy, wheat, sorghum, etc., in different 
parts of the country and it has occasionally been found in small 
numbers in granaries. But so far as we know, it has verj^ larely 
assumed serious proportions. It is impossible to state exactly the cause 



• Rhizoperiha dominica, F. (Bostrycbxdse). 
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Z causes which favour the enormous increase of the 

beetle ; but the fact that there were a few showers of rain at the time 
when the paddy was harvested almost throughout the tract, lends 
colour to the view, that the cultivators not being able to dry the 
harvested paddy promptly, due to rain, had stored the same in a semi- 
moist condition and this favoured the extraordinary multiplication of 
tne beetle in due course. 

Some of the gentlemen who reported the damage were approached 
with the suggestion that, if they were willing, the department ZoZld 
try^experiments m checking the pest by fumigating the infested paddy. 

placed quantities of infested stock at the 
S thfio department for trial and these were fumigated by one 

Fumigation is the process of subjecting 
for a limited period of time insect-infested grains, etc., to the fumes of 
a poisonous chemical which will kill all insects, but not injure the 

chemical used was the volatile liquid carbon 
bisulphide. As thiB process could be safely carried out only in places 
w lere the paddy is stored in fairly air-tight receptacles, it was at first 
feared whether there would be any such facilities in the different 

cf the different 
Z ^^'ch paddy is stored in this tract, were 
sufflcienMy suited for safe and successful fumigation. The procedure 
adopted in the operation was .briefly as follows. All cracks and crevices 
at the sides of the receptacles, in which the infested grain is kept are 
plastered up with clay to make the chamber quite gas-tight when 
closed. The necessary quantity of carbon bisulphide is poured out in 
a shallow tray. This tray is placed on the paddy heap inside the 
receptacles and the latter closed at once. The edges of the lid or door 

Ss SlY "^Tt e Obchamber thoroughly 
gas tight. The chamber or bin is kept in that closed condition for 24 

hours. Meanwhile the liquid chemical inside volatalizes and the 

poisonous gas Penetrates the paddy heap killing all insects and even 

rats and mice. At the end of the prescribed period the vessel is opened 

ZtZZ aired well. If possible the whole stock is 

taken out, exposed to the air for a few hours and then stocked again in 
insect-proof receptacles. If it is not possible to take out the paddy 
w iich happens m cases where a large quantity is fumigated, the grain 
ay be shaken ^ with spades, etc., and the granary door kept open for 

b all traces of the carbon 

bisulphide ; afterwards the granary door is closed as before. The dose 
of carbon bisulphide to be used is one pound for every ton of grain, 
or small quantities of seeds, etc., any air tight vessel may be used with 
ne ounce of the chemical for every 15 cubic feet of space, the time in 
every case being^ 24 hours. If the instructions regarding dose of 
cheniical, the Penod of time, etc., are properly adhered to, neither the 
g iminatii^ nor the edible qualities of the seeds will suffer in any 
manner. Carbon bisulphide is a bad smelling volatile and inflamma- 

1 ’i!j should be kept in glass stoppered bottles in 

a cool place. No light should be brought near it, nor should it be 

of ignorant men, who are not 
"" pecuhar properties of this substance, there is no fear of 
anj danger. In this connexion it must be clearly understood that 
fumigation only ensures the death of all insects found in attacked 
g ams, and does not guarantee their safety from future attacks if they 
are kept exposed or mproperly stored. It ^ould be advisable to have 


consignments of valuable seeds, etc., fumigated and then preserved. 
For, grain apparently free from beetle may, as a matter of fact, be 
infested with the early stages of the insect which may not be visible at 
the time of storing. So particular care should be taken to see that the 
grain is not infested before it goes to the granary- 

The fumigation experiments carried out in the different places till 
now have proved completely successful and several reports on their good 
results were received from different parties. Such treatment will be 
found useful not only against this beetle but many other insects which 
are found in stored grains, etc. 

Any further information on the above subject may be got on 
application to the undersigned. 

T. V. RAMAKRISHNA AYYAR, 
October 1934. Government Entomologist, Coimhatm^e. 
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SOME PROPHYLACTIC MEASURES. IN INSECT 

PEST CONTROL 

BY.T. V. RAMAKRISHNA AYYAR B.'A., Ph. D. F. Z. S. 

Governme7it Entoviologist, Coimbatore. ‘ 

The well-known saying that “ Prevention is better than cure " is 
a very old maxim and is specially appropriate, in many cases, where 
we have to deal with diseases and pests of various kinds; but. un¬ 
fortunately the very sage advice contained in the'pithy saying.'is more 
honoured in its breach, than in its observance. It may be affirmed 
that in the case of many insect pests, prophylactic measures will be 
found far more practicable and economical, than those adopted to 
actually fight a disease or pest when it has made .its appearance, and 
when it often- becomes too late to employ preventive measures or,' too 
difficult to resort to curative methods. In certain special cases, no 
other methods other than preventives will be found practicable. The 
more important preventive methods against crop pests, may be 
conveniently grouped under one of two kinds, viz., cultural and 
sanitary. The following is a brief summary of some of the more 
pi-acticable and advantageous preventive methods which can be adopt¬ 
ed against insect pests under South Indian conditions. 

I. Field And Plant Sanitation. (1) Keepvig the fields clean by 
regular removal of all weeds is important, since many crop insects feed 
on some weeds when their cultivated food plant is not' available. 
Examples 6f such insects are—the Paddy mealy bug, the Rice bug, the 
Army worm, ‘ the’ Sunnhemp moth, the Fruit moth, etc., (2) Pnniwg 
of dead branches^ removal of loose bark, scrafting of the unhealthy stems 
and patching up wounds^ with clay and tar in fruit and other trees of 
economic importance; these measures will kill some insects which lurk 
or hibernate in these situations in one of their many stages, and which 
would otherwise attack the healthy parts of the plants in due course. 
Examples are shoot, bark and stem boring beetles, bark caterpillars, 
etc. The removal of the dead and splitting of crownless rotting palm 
trees and drying the stems will keep away the palm weevil and the 
rhinoceros beetle in coconut gardens. (3) The removal of all remains of 
a crop’’after harvest such as stiibbles of cereals like paddy and 
cholam, old cotton, brinjal, sweet potato and cucurbitaceous plants. 
Failure to remove these, allows borers, etc., to breed unnoticed and 
appear on the crops during the following season. (4) Proper disposal 
of lifter—in cattle‘sheds and stables.' The trouble from domestic and 
cattle flies can be prevehte.1 by proper disposal of cattle yard and 
stable manure in which flies of- all sorts breed, niultiply and become 
not only a nuisance, but also play their part as disease-carriers in 
some cases. The oiling of stagnant pools and ponds to destroy 
mosquito larvae, is a similar measure. Under this heading may also 
be brought the periodical raking up of the manure heaps, to prevent 


196 


The Madras Agricultural Journal (Vol xxioNoi’S. 

multiplication of the-rhinoceros beetle ^^rub9, and other cockchafer 
larvae that breed in them. 

II. Cultural Methods. Some of these methods though partially 
curative, go a great way in checking the multiplication of some pests 
and effecting their control very easily and economically. (1) Deep 
ploughing in geiicral. . To destroy weeds, white grubs attacking garden 
crops like chillies, groundnut, etc., pupae of hairy and Sphingid cater¬ 
pillars often attacking crops like groundnut, green gram, sweet potato 
and gingelly, this method will be found very helpful. (2),- Ploughing 
and raking up' of field bunds for destroying grasshopper eggs in paddy 
areas like Malabar, Ganjam, etc., forms another preventive measure in 
such areas. (3) Crop rotation. It is perhaps not widely realised that 
apart from its agricultural benefits, this method of growing crops in 
rotation on any area is also beneficial in checking the multiplication of 
some insect pests which would otherwise continue breeding in the 
same area right through the year. (4) Digghtg out and destroying 
ants'nests in fields—vfhite ant attack on wheat,.groundnut and cane 
and the occasional outbreaks of red ants on brinjal and other garden 
plants, can be prevented by this prophylactic measure. (5) Rdkiiig 
up and hoeing of the soil around melon plants and around niango and 
other fruit trees like Guava, Zizyphus, etc., which suffer from attacks 
of fruit flies, will destroy the underground pupae of these flies and 
prevent further .breeding;, this may be done for plants suffering from 
flea beetle and leaf beetle attacks also—such as the Pollu flea beetle in 
pepper areas, the pumpkin and other leaf beetles and the beetle pests 
of grape vine. (6) Thorough drying before storage. The thorough 
drying and chaff-free-storing, of harvested crops like grains, pulses, 
oil seeds, ginger, turmeric, nuts of different kinds, pepper, cardamoms, 
chillies, etc., will prevent the infestation and multiplication of many 
insect pests like weevils, moths, mites, etc., which are partial to such 
stored products.. It has also to be remembered that there is no good 
of storing such clean and healthy seeds in pest-infested and unclean 
cellars and vessels. Small quantities of valuable- seeds may also be 
preserved in jars with a layer of sand on the top surface; this is found 
to prevent weevil-breeding in many .cases. The use pf naphthalene to 
keep away vermin from stored products,.records, pictures, etc., is 
another closely allied method. A further pre^ution in this direction 
is to fumigate the commodities and store them in insect-proof vessels. 
Fumigation of ordinary seeds, etc., can be* done by the use of carbpn- 
bi-sulphide, which, of course* has to be done by trained hands. (7) 
Flooding. Whenever possible flooding ’ may be resorted to, to check 
the multiplication of cut-worms, mole crickets, white grubs, and other 
underground pests often found in garden areas. • 

III. Other Preventive Measures.' (1) Treatment of caiie setts 
before planting. Before planting sugarcane and grape-wine,-setts may be 
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treated with Copper sulphate, dilute Crude oil emulsion, or tar water 
to prevent white ant, mealy bugs and even borers. (2) Light Traps — 
Many insects including some well-known crop pests are attracted to 
lights; the setting uu of light traps at the very beginning of a season 
when a phototropic insect pest is likely to appear, will nip the pest 
in’the biid and very greatly check its multiplication and reduce its 
menace as a serious pest. Such are the paddy stem borer, the ground¬ 
nut sinul, the hairy caterpillar moths, the cockchafer beetles, one or 
two of the sorghum and cane borers, the ragi white borer, the spotted 
jassid of paddy, and many others. A study of the light trap catches 
in any area for a fairly long period, will give any one an idea of the 
incidence, of the phototropic insects and the time of the year when 
they usually appear. Even bon-fires in held bunds at such seasons 
will serve the purpose. (3) Covervig ripening fruits to prevent insect 
attack. Pomegranate fruits of good quality and size are kept free 
from the borer butterfly, by loose muslin or paper covers which pre¬ 
vent the butterfly from laying eggs on the fruit. Batavian and allied 
varieties of oranges, are* often covered with cheap bamboo baskets in 
parts of the Northern Circars. Though the practice originated with 
a different purpose, it prevents the attack of the fruit-sucking moth 
which is a bad pest in the area. (4) Banding cocoaniit trees sviUt 
smooth tin plates will prevent rats going up the trees and causing 
damage .to the nuts. A similar measure is the tarring of the stems of 
fruit and * other trees to prevent white ant infestation. (5) Use of 
healthy seeds, cuttings, tubers, etc., for propagation. This is particularly 
the case with seed potatoes which often contain the borer larvae, cane 
setts often containing mealy bugs, borers and white ants, cuttings of 
grape-vine, crotons and other garden plants containing scales and 
mealy bugs. etc. 

The above are some of the more suggestive and practical methods 
of actually preventing outbreaks of insect pests in many cases, and in 
some, to considerably minimise the damage even when the pest 
appears. The success of many such preventive measures depends a 
gdod deal, on the promptness with which they are adopted for different 
pests. It may also be added, that for an effective and economic appli¬ 
cation of one or more of the above prophylactic measures for different 
insect pests, it is essential that one should have correct ideas of the 
insect or insects, and the approximate seasons in the year when the 
different forms begih to appear in his tract. This is easily gained by 
intelligent preliminary observations, and records made through diffe¬ 
rent seasons for a year or two, and then compiling a sort of pest 
calendar for the tract. There is no doubt that as the farmer gets to 
know his important pests’and their vagaries, he will himself be able to 
devise such prophylactic measures which might suit specific pests and 
special localities. 
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1 lie salient pQiots of this-lioppet ate > 

^ y Il*is^made of metal and therefore ’ lasts-dorig." ■ It k Sways’ 
^-■\'OTth Its-weight of metal. It Is elsgatitdn design, ‘fire* proof - and rat 
proof. I . 

_ ■ u The sameliopper candje used fbr sowlnr.al! 'kinds of seeds 
only. 1>y changing discs;. A continnous ropVfor fi.^ing it on to the drill 
IS-not needed.’ 

iii. The bottom half is provided with three projections which fit 
into the tin tubes, thins giving more stnbilitv. Tin tubas work better 
with.this hopper. 

iv. . it-is provided with, a seed box. and .a stirrer which helps in 
the uniform distribution of seed. 

V.' • There la -a disc shutter to open- or closs-t he holes as hecessit v 

demands*- 

li. If the stiller gets out of orcier the hopper ■'can be used , like 

the wooden-ones for sowing seeds with the hand. ' 

i. 

,_My .thanks are due to M. iT.Ry.. Rao-Baliadur C. Tadulirtgam:AvL,' 
I rincipal and ,N. G. Charley, Esq., the ^Research Engineer and to- 
Messrs. A. H. faubrahmanya Sarma and.-V/Viswanathan for hein rend¬ 
ered io making trials. 

THE ECONOMIC DANGER IN THE INTRODUCTION 
OF SOME FOREIGN ANIMALS AND PLANTS 

BY .T, V. RAMA.KRIS.HNA. AYYAR 8.A„ Pb. D..,F.= 2. S.. - 
(Madras AgHailfuraf Department.) 

Introduction.^ It is well knotvii -that, due to The - action and 
reaction oi various factors in nature, there is mstintaiiied what* is 
called 'a-balance of life’ in this-world. One of the mbst ' potent ihllu- 
ences wliichvhelps to upset this even equOibduni; and bring about 
abnormal-conditions imimturei is the part played by human agenGy. 
And. amoog-the many such human-activities, one has been the indis* 
criminate transportation of plants and aninials ti'orti one country to 
another, without in the least-realising -or fofseeing the- disadvantages 
and the often disastrous results of many such introdiietionbV We 
have some^exam'ples of.how man, without any evil mterition. has been 
responsibleToftringing about a very imdesirable state of affairs In 
diflerentiregions ofTheAvoiid; by .thoughtless irttroductions 'of differ^ 
ent forms of life from one-region into another; Though the geogra* 
•phlta! position of* indin is more or less’ isolated., situated ’as ’she is. 
cleariy.separated by natural boundaries of mountain walls or seas 
from other rogio.Ps;ln these days'of quick and easy transport 'facilitks 
for all sorts-of enimal and veg.ctabl 0 products not only ■•by land and* 
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fm' Madras Agriculluml imitnhi H<> 

rarmft,N®Ml'fn;’’’r ot undesirable and 

knowiidcrp TK- iKlmission into the country witbout our 

of differed Hmh' with ,insect pc-sts and piants 

and msect pests which arc already with us or orriikelv " Sro- 
as possible in the future. ont’O-t- such introductions as far 

w rfivido tht ,llo"d 

oi the tract, and those wHT>h l ' thos-e which-are natiVes 

t'eirion from oiitside-'fh:^ fr. - to gain admission into the 

popularly known as indigenous anT e^ic r 
however, may not be quite, acci.nto ■' \f a grouping., 

records or the hist or V of onnh a - “***®®? ou® has reliable 

any country. • But for all nr-rt'" ®y®Py plant and animal inhabiting 
Ku-nd based on thfkno^ o^^^^ elassmcatio;,'of thi.s 

fic workers, might be sufliclnt ^^servations, and expencncei of scienti- 
addition to thesVL^ “‘'^factory to a great extent. !„ 

and animals have a world-widrd>f ^ **’**' “"P® 

Politan. To make ot. i tf««practically cosmo- 

otganisms as coLecTand‘cl f «f 

the future is concern^ n tiow” f'" “ «' l“st «s far as 

hut also from an economt poinTIf X"* 

maintain*? on * * .«* ^ U’fiJted States Govertv 

Survey for suerf nn f called the United States Biologica; 

country might copy which every civilised 

into which.the fauna and flora of *hree categories 

in this paper more concerned t''ft, grouped,,we are 

and the influences tSr^ert^r h ™“'“ ®“‘'® 
foundbypractical e\pe*nL in "r' '* 

majority of cases, introduced form° W i^hat in the great 

their new surroundings than in cK ■ destructive in 

biologically cy.p]uined\y the facl Zrafr - habitats.. This is 
surroimdlngs have to ^ gams ms m their a?itive 

play their role in preventing thew *"-*'* enemies which 

ion; whereas in .their newlv''adoDtfi1 *h ^ maitiplicat- 

such natural checks are absent '“f ‘'’®™ fi"d that 

and thereby become pests ' It ;my be ared" 
troduced may not be able to contend a^iint i ‘he new insects in¬ 
experience so far has been the other wayr‘ insects, but the 
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- Some ExperienEce wiitl» lutrodticed Forms.- dealing with 

the probable influences of thoughtless introductioo inMhe future^ h 
will be worth while to have some ideas-regarding* the results- man has; 
and is gatheriDg, of careless and unrestricted transportations already 
made-of undesirable forms of-life from country to 'country.- -The in^ 
troduction of the rabbit by the early settlers into Ausiralia was later 
found to bs a, blunder of the greatest magnitude 1 Within the course 
of a few years the creature increased abnormally with disastrous 
results; so much SO, that in some parts of Australia sheep began to 
tlie of starvation since the rabbits had eaten away all the giWi The 
same has been the story of the well intenrloned introduction of the 
miingoose into the West Indies. This little carnivorous raammal 
(Hcrf.vstes hiriK£imc?es) was purposely introduced from Asia to be used 
as a natural enemy of a species of rat, which ^vas causing serious 
damage to the sugancane crop m the islands. Though in the'beginning 
some relief-was visible from the rat pest, in course of time^t was 
found that the iinmigraut mungoose itself began to show evidences of 
hecoming-a pest in its turn; a number-of useful lif.ards, birds, etc., 
were found destroyed-by the mungoose and at'the present moment the 
creature Is found to be a-veritable pest in some of the isl-aods, While 
such has been the history of higher and bigger animals one can easily 
conceive bow-easy It wdll be for smaller organisms like insects, mites, 
fungi, seeds of wmeds, etc., to get dispersed, or transported with diverse 
commodities like store?, provisions, Jive plants, ■ornamental shrubs, 
orchids, packing tnaterials. etc., which are now-a-days CK'ported and 
rimported from variousTegions. The United States -America has 
been one ol the greatest sufferers from d-amage caused by imported 
insects. In that country where this subject Iras been receiving some 
attention for some decades the names of such imported insects as the 
Gipsy moth, the San Jose scale, the European corn borer, the Japanese 
beetle and the cotton boll weevil are dreaded; these are notorious 
forms which managed to gain entry’into the states and have been 
giving considerable trouble ’and causing enoriiious damage to the 
farmers. Striking examples of IntTOduced insect pests in India ere the 
Potato Wber moth (Pfiforinmcn .upcrcEdrifa), the diamond'back moth of 
cabbage and other Crublferae (Plntrila matmhpcufnfs), the coffee green 
bug (Lecuniwwf. vtrkk), the apple wmoly blight {Ermsonm him^era), and 
the-fluted scale of orange (l«ry« fiurdnisl). Potato growers, coffee 
planters and fruit growers In India will readib^ testify to the fact that ’ 
some of these insects have become major pests in their adopted 
country and some are likely to become a menace if proper measure.^ 
are not adopted in time. Going to plant introductions of a'” similar 
nature we ha%m two-well known and notorious examples in the Prickly 
pear {Onunfia'spph and the Lantana {LnHfnnu spp) both natives of the 
N'e-w World and introduced into part.s of tba Eastern Hemisphere with 
rile best of interstlans. Some-account of Abe early history of the 
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am'oiily'a few of t-he many cases that have com*^ to the notice of ms- 
ponsible individuals whiie it is quite conceivable that there occur 
many cases of huch imports unknown- to most persons. It maybe- 
added that since the-publication’of.the’-writer"s-paper in 1919 what the'’ 
wrjfe apprehended did hapben-unfortunatelyin the case’of- at least 
onelexotic-’pest, ufe.-, the cottony cushion'scale purchasi), ■ iht ■ 

dreaded flirted scale-of citrus and other plants in the Australian and 
other regions. About four years ago this- was rioted on Australian' 
wattles grown on the KOghis and it has not been possible yet to fix 
the responsibility of having introduced'the past on any individual 1 
The Madras Govemraent.* as many readers are aware, had to make 
special efforts to get the natural enemy iVedalm) of this scale and carry 
on some special work against the pest on the Nilgiris j though at pre¬ 
sent the-insect has not spread, as far as the writer believes it has-come 
to stay 'and thmigh it may be kept micter some control it may not he 
possible to completely exteiuiiiiiate the same. Another form which 
bids fair to'^get into the country or has even found its way to a certain 
extent but'-vras promptly checked is the coffee borer beetle of Java 
{Siephmwderes Imlnpei) & very serious pest of coffee beaus in the Asia- 
tic Archipelago. The Governm-ent having come to know oh this have 
promptly checked the introdiiction of all unroasted coffee seeds’ from 
abroad.- 

Existing checks to- Pest'importations and suggestions for the- 
future. ,-Till about 1906-there were no restrictions of utiy kind and 
any one was quite at liberty to dump into the country any forms of' 
animal.^ or plants: and with the gradual increase of facilities for easy' 
transpoiialion both by land and sea, chances for exotic pests consb 
derably increased not only, for .reaching the country, but even to 
distribufe theinsclves free into t.hs, different'parts .of the Interior. 
However, we have to thank ourselves that in - spite of such easy , 
facilities during these many decades comparatively very few., 
forms have, ho^vaver,. gained entry and this mlghr.- be attributed 
to some extent to the climatic conditions of the interior also.. 
In 1905 the Government of ,India, .apprehending the danger of 
the Mexican cotton boll .weevil gaining-entry into India with 
consignments of American cotton, issued orders that all parcels of 
cotton seeds from the World should -be admitted into, India only, 
after fumigation at th-e port of entry; this did not. however, ppevenl 
the danger of small p-arcels of seed .being forwa.rdcd by post. Five 
years afte-r this, the Government of India appointed a committee of 
experts who went into the Question-of imports of not only of cotton 
seeds from America but of all plants which were likely to Introdu.ce in¬ 
sect and'fungus pests froiu any outside country and at their suggestion 
legislation was enacted, and-the Act n .of 1914, an act to prevent the 
introduefion into British-India"of'any inseci, fungus or other post 
%vhich'!S'or may ba destfuctivc to crops, was hreugirt into force, and 





^ AtiriGtiUurtil JmttnaiL ■, [yoi xd. Mo.- f? 

to'ctXn?!^ l" °’-d8r was promulgated 

to coijlio] and inspect imports mto Briiisli-India.of various 

S1S£- with the restrictions applying t«fe a“|n 

In s P„ Lr ! f’ coffee seeds, .'and 

Plants, Rubbei plants, sugarcane, etc., and tbe penalties .for the 
mTingmcnt of the rules. The rules .insisted on pest free-certificates 

tiimigation m the cose of others. Phe Importation of oversei*. 

consignments of,plants was .estricted to eight important. pa«r.^ 
India mcluaing^ Madras, Negapatam, Pljanuskodi and'Tatirarin in 
S Ind a. Restrictions were also imposed on the import of Zt, 

cieai rath them n the proper manner. Passengers bringiu" live oihnts 

rcbhZrmZion r “ the. same restrictions 

Sicft as examination, fumigation* etc.,, at the port of entrV' In tKtV 
connection. It may be ioteresting to record t'h^^ * *'* 

while on board a passenger steam-ship across tL Pacific in WaTn 
hours before the ship antered.the.harLir-of.San “Po rZn.Z 

ges^ m'lZs* WBleshT^'“Z f™its. like bananas, oran 

b raelo.ns, apples, etc,, and similar perishobles-stoclced for^use of thf 

P ascngers and crew on board and those with the n 

custom" offictrT Xittei 

pacha^A of f only - properly ■ treated and -certifiec 

In spite of such restrictions it mijst lie admitted ■ that there 

SrZ'T ■ f kinds gaining admission, unks! 

these restrictions are thoroughly overhauled 'and carefuliv, worked 

out, and properly trained men are deputed to attend to this' ivork at 
e important gates of entry. A more thorough set .of rufe Zring 

reguS sv-ste’S’ornlf t should be framed find a 

tiZS. ’ plant quarantine should be established. Last verr 

Of rZlZl the United States of America issued a" set 

cinksZpr» I f the title ‘ The Pvi„- 

forth‘lie n ■” ?™tantine which is a valuable contribution setting 

eSorcement of‘Z applied in the .establishment anS 

^ orcemept of plant qiiara-ntmes, Ifmay.bs found valuable to re- 

lorisZhohZton? ^°’‘®“’'*-"““^ pathologists and efitomo- 
!o..ist.s who have to play an important role in this matter 
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already-iiitroduced may be.'C<jntroiled or eradicated, thereby reducins or nvoidiujc 
losses itbiit-would otherwise occur through datnoge done by the pest or through a- 
cotituiuiitg cost of control rtiBaatires, 

2. Siaals In Logic, Since the ends to be attained by a' qnsrantme and the 
oieasnres^required by it couid wot he undertaken by private individuals or groups, 
involving they do restrictions on ureas, persons, or activities, for the ‘ beiifflits 
of wider interests or.the puhTic at large, resort to regujatioii imposed by public 
authority is logicftL 

3, W.ccnss*ty. Establishment of n quarantine should rest on fuwdamcntuf 
pre-requisites, as Coilciws: jl) The pest concerned must be of such nature as to 
offer actual or expected threat ^to substantia! interests* {2j the proposed' 
quarantine wmst rapresaiit a. necessary or desirable measure for which no other 
substitute, involving less ihterfereuce with’ normal activities, is 'available i {3| the 
objective of the quarantine, either for preventing introduction or' for limiting 
spread, must be reasonable of expectation ~ (#1 the economic gains expected must 
outweigh the cost of admlnistr.atio.n: and the interference with normal activities. 

Legwf Sanction, A quarantine must derive from adequate buy and 
:iuth6ri#bnd roust bperafe within the provision of such law, 

5,^ VaPdfty. A quarantine established for. the ■p^'^pose of attainmg an 
abjective other than that which it indicates Or defines is open to serious critictem. 
even .though, the actmi! ob|ective is itseif desicahk. 

S. Public M_giice. if the circumstances will permit, public notice "of a 
proposed qtutrantine should be given and those interested' shobid be invited to 
contribute facts in their poss&ssiDn; Biit if the objective would'be. defeated by 
the delay required for such notice and discussion, duly constituted authorities 
ahouM ftssunm respouslbilitv for'the decision to iTOPOse or withbokl quarantine 
acHoii. 

7, ■ Scope, The extent of restrictions imposed by a quarBiitine should be 
onlysuch-as arc be!tfeved necessary to accomplish" the desired",end, but on the 
other hand the ohjective of n quarantine shouM not be jeopardtxed by oroisslo'‘n' 
of any necessary restriction. 

i * - 

8, Relation to Eradicatton. 11 a quarantine i% imposed-in'Order that eradi¬ 
cation of n pest from a given area may-be undertaken, the restrictions involved 
may properly be relatively extensive because of the importance of the objecEive 
sought, and because of the time through which the quarantine will operative may 
be expected to be relatively limited. 

9, Relation to Retardirjq Spread. a quarantine is imposed for the 

purpose of limiting or hoarding spread of'a. pest, Inn without expectation of 
eradication, the restrictions Imposed shouki he .such us are in line with the 
objection of the quarantine and shouki recognise, the fact .that conthniance of 
rbii pest in the aren where if is establishe£l,'or possibly its spread in tinsc to new 
iErcas. is expected. • ' ' ^ ' 

10, Co-operafinf Autfiontics, Since quarantines Usually involve* rcIntioEts 

betv.toe« public awthorities. such -as those of the government of one country with 
titiif of anotberaor of Federal '.tsjd &mts govej'nmen‘ts, or of state govermnent .nod 
local ahthorities. the co-operfstivc relntionship timl is necessary to afkqufitc 
ejiforeement should be-cleurly recogui,se<l and duly provided for. • . 

* .11, C'O'Opcpallon of the Puhlle. “Because of the fact tlsEEtsaccess of « quaran- 
Isue requires thrtt its restricfioEis be fully mnintaiaed. it i* esae'ntiul thnt all 
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jsersoits who «re iiffccted'by It attiawo to its rofiuireniieftts,’- Ijj ©rdcr-th^^t'tlits'end 
tnay be obtained the adminisiratioo of n Ejuarantlac v’?hoyld ‘seob the ■ fnienegeiit 
co-operation of the public affected, rather than depend excjuslvely on pbiiee 
powers, the imposition of penalties, or resort to court action. 

12. Cl»rlty. Tn order-that a quarnwtittc may'he administered'“readily snd' 
consistently, it'slibuld be designed'with Care, should he phrased clearKvand 
should be made as simple as is consistent 'with legal reouIrmentg-Uiud the 
objective to he attained. 


13. Irifarmatiort Sm^vlee, Since the persons effected bv a quarantine ranv 
not reasonably be expected to possess full or accurate hriowledge of the eifeum- 
stances that make it necessary, or the nature and importance of the^aim .sought, 

and since compliajice with quarantine restrictions will be mors complete'ifthJ 
ohjective.and plans are.understood, measuks,should be taken "to "kt forth" the 
conditions existing, the means to be employed, and the end to' be atksned. and 
these measures should be continued'from time to timd k'tW ■'im'deVtokine 
proceeds towards accomoliMiment. 


14, Research, ^ff an emergency requires-the establishment of a quarantine 
before satisfactory biological data are available, provision should be "made as 
soon as possible for-extending th’e fund of biological .knowledge. The ‘autharitr 
that exercises the ritht to establish'u higirautme should command .'or srcure'.,the 
means tor b,iological research, both in order that the quar.mfiKe' m'ay -be''made 
more efficient and-iii order that the restrictions may he lessened where possible. 
The need for research, however, should not be permitted to' d4k,y the iktablish- 
ment of a quBrantine beliaved by authorities to be desirable, thereby jeopardming 
the objective that might otherwise have been -a ttained 


IS. IVIotiiflcuttons. As conditibtjs change, or as further tocts become avail¬ 
able, a quarantine sbould properly be modiRed, either by inclusion of restrictions 
necessary to i ts success orhy removal of requirements found not to be .necessary 
1 he obligation,to modify a quarantine as condittotis drveloo is .a'continuing . 
obligation and should have continuing attention. 


tS* Repeial. If a quarantine has attaiued its objective, or if the progress of 
events has clearly proved that the desired end is not- possible of attamment'bv 
the restrictions adopted, the measure should he promptly recon'sidered . either ■ 
with a View to repeaVor with intent of .substituting other measures. 


IT. Notices to Parties at Interest. Upon estauiisiiTuent ot a quarantine, 
and upon iiistitutjqns of modifications or rapeal, notices should be sent to the 
principal parties at mtorast, especially to Federal, and'-stale authorities and to 
organisations representmk the uubHc involved m the resfrkfivemieasures. 


When rules pud regulations..based on' tihe above prineiples are', 
framed and a rational and thorough system of .quarantine is established 
at all the Important ports and land gates to dhs country, and when 
thoroughly capable and trustwortliy men are appknted for this work, 
and the public pi'opsrly-educated'On.the necessity for such.,measures 
in the-mtercstS of the natiO'n,c.vye'might'rest assured that' a’ consider* 
able part of our^anxiet'ies'and'''ap'kmherisions' .rega'fdiag'"pest "imp.orts 
yill gradually disappear and-save the countryfrom many undesirable 
plants and animals.^ 
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Soil description. 

« a 

Carbon. 

% ' 

CaCo3 

«/ 

/o 

• • • 

Remarks. 


-Dryland Soils. • • 

• . 

• « • 


I' 

Coimbatore, Central Farm. (New 

0'74, .0-74 

2*27 . 

•' Pale red soil. 

2 

. Permanent. Mnnurials) Cattle 
' manure plots. 

Do..' No manure plots. 

• » 

* • • 

0-59, 0-59 

2-75 

< •> 

3 

'Hagari (Bellory district) 





. Soil Moisture Plots, 1st foot’ 

0*’53. '0-52 

5:95' 

Heavy black soil. 


M ’ 2nd • 

0'52,'. 0-54 

6*55 



II 3rd i« 

0-50, 0-50 

6-84 



„i 4th „ 

0*52. 0*52 

7-34 



5tli 

()'59, 0-58 

8-27 


• 

.. . 6th „ ; 

0-49. 0-46 

8-59 


4 

'Koilkuntla (Kurnool district). 

0'53.. 0*51 

■■3'32 

Black soil. 

'5 

Palakkuppara., ' ' 

0-35, 0-35 

• 0-39 

Red loamy soil. 

* 

6 

• 

,• Wet Land Paddy Soils. 

(Coimbatore. Central Farm. Green 
manure plot. 

• 1 ^ 

0-74, 0-74 

0*41 

Puddled with green 

7 

Vedapatty, .Paddy Breeding Sta* 


• 

manure. Heavy soil. 


tion, Coimbatore.. 

0-73, * 0-73 

0?3 

»* 

' 8 

Estate Soils. 

Upper Parlai Estate, Valpafai. 

2*66. 2-69 

0*32 ’ 

• • • 

Pale red soil. 

9 

Arnakal Estate. 

2 00.. 1-96 

' 0'14 

• . • • t • * 


This^work was done in the Chemistry Section of the Agricultural Research 
Institute,*'Coimbatore-‘and the author expresses his thanks to the Govt. Agricul¬ 
tural Chemist for facilities offered. 
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SUGARCANE INSECTS AND .PROBLEMS CONNECTED 
WITH THEM IN SOUTH INDIA®. 

By'T. V. RAMAKRISHNA-’aYYaR,.BA., Pli. D.. 

Government EnlomuloRist, Madras. 

Introduction. In the Madras Presidency, sugarcane is cultivated 
’ in all the important agricultural tracts, and at present, the area under 
this crop occupies somewhere about 126,0C0 acres. 

•The latest available crop statistics .show'the following* distribution of cane 
area in the PresidencyCitenrs 48,750'acres; Central districts 44.500: Carnatic 
including Nellore.' Chinglcput and S. Arcot 12,850’; the Ceded Districts 11,700: the 
Southern districts 3,800; West Coast and Hills 3,620. For the whole of India the 
area under cane during 1931—^32 has-.becn noted to be 2,886,000,acres; over 50.-, of 
. the sugar products is from the U, P,. . _ 

»* *.* Note jprepared as*a member or the Committee for preparing'a Sugarcane 
Pests Research Scheme, which met at Simla on 7th August 1933. ,, 
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Of this total area, over two thirds of the ncrea^e is’ confihed’to • 
the Northern Circars inclivJinj? the Ganjam,. Vizagapatam,. Godnveri 
and Kistna Districts and the central tract including the district’s of* 
Chittoor, North Arcot, Salen. Coimbatore and Trichinopoly? As a 
result of the recent inducements to develop the.Sugar industry 
in the shape of tariff protection, and the opening up of several.irriga¬ 
tion projects in the different provinces, there are indications to 
show that the existing area under sugarcane is sure to increase con¬ 
siderably during the coming years, and that the problems connected 
with this industry are sure to assume more and more’prominence in 
the near future. And of the various such problems, those* connected 
with the animal and vegetable parasites which levy their toll on this 
important crop, are no less important. According to Fletcher; the 
damage done by cane borers alone is roughly estimated ar 30 million 
rupees a year. Though this estimate may not be quite accurate, it 
gives us some idea of the loss by pest infestation, and reminds us of the 
fact that this aspect’ of the sugar industry is well worth a thorough 
investigation at the hands of .scientific men and sugarcane .cultivators. 
This note is prepared with the idea of presenting in a brief manner the 
present position regarding sugarcane insects in S. India, their compar¬ 
ative economic importance, and the chief problems connected with 
them which the sugar planter has to deal with. As far as possible, 
scientific details and technicalities have been avoided. 

Sugarcane pests in S. India. Though* the area under cane in S. 
India is far less than in some of the Northern- Provinces and the dam¬ 
age caused to the sugarcane crop by insect and other pests is not so 
pronounced as in. the case of -crops like paddy or cotton; sugarcane 
often suffers at the hands of such pests and diseases, and appreci-able 

damage and loss are caused thereby. To the sugarcane farmer who is 

• • • 

anxious to grow a good crop and reap a decent harvest of vigorous, 
vermin- free and healthy canes, a knowledge of the nature and habits 
of the more important-pests,* and some familiarity with the possible 
control measures against them, will always be of very great help. 'And 
now that the area under sugarcane is increasing rapidly, information 
in this direction might be of great use and very rb’uch appreciated. 
With.regard to cane insects with which only this note deals, though 
a dozen or more insects’ have been found associated’ with the sugar¬ 
cane plant in the different tracts of .this pro^dnee*, not more than 
three or four could’at present be put down as forms which might be 
considered as serious major pests ; the others are ordinarily of minor 
importance and become serious only very rarely, causing sporadic 
local infestations; • 

The Major Pests. Ine most important pests of sugarcane-in 
S. India which may be ranked as the foremost and which generally 

** I'jrfu author’s bulletin on List ot S.‘Indian crop pcsts—^^Mneirns’Department 

Bulletin No; 27 (1932)’. 



SUGARCANE INSECTS OF S. INDIA 














































I. (a) Eg^mass oi Arnyrfa slicticrasfn"s. 

{b) Lami of Do. 

<c) Pupa of Do. 

(d) Moth of ' * Do. 

(e) Trichogruntnta tuinuUntu R- (egg parasite),, 

(f) Cane showing centr.nl • shoot drying and leaves infested with 

• • 

mealy wing. 

(g) Puparium of mealy wing. 

(h) Adult mealy wing. 

If., (n) Ctinc shoot showing attack by white top shoot borer with 
moth on it. 

(b) Egg group of white borer {Scirphophaga). 

(c) Pupa of Do in stem. 

,• ••* I • 

' (d) Pupa enlarged. 

(c) Plant showing attack by pink borer (Srs./wz/Vt in forenn) with 
larva in stem. 

. (f) Moth on plant. 

III.'’ (a) Lai’va of Diatroco veitosaln. 

<b) Pupa of , Do. 

(c) Moth of Do. 

(d) Eggs of Do. • 

• * 

I V. (a) Plants showing Pyrillo infestation. 

' (b) Eggs of Do. ■ 

(c) Nymphs of Do. 

(d) Adult bug. 

V. fa) Cane showing mealy bugs on node. 

■’ (b) .Young larvae of mealy bugs. 

(c) & (d) Termite attack on setts and plants^ 

(e) Termite enlarged. 
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I. (a) Ef^taass oi Afuyria sticticra^{}is. 

(b) LaTN-a'of ‘ ‘ Do. 

* •* * 

(c) Pupa of Do. 

(d) Moth of Do. 

(e) Trichograinma miituiuwi R. (egg parasite), 

• ^ * * 

(f) Cane showing central shoot drying anddenves infested with 

mealy wing. 

(g) Puparium of menly wing. 

(h) Adult mealy wing. 

II. i (a) Cane shoot showing attack by white top shoot borer v/ith 

moth on it. 

(b) Egg group of white borer (ScirphoplMga). 

(c) Pupa of Do in stem. 

(d) Pupa enlarged. 

(e) Plant showing attack by pink borer (Si;si/H//Vr tn/crens) with 
larva in stem. 

(0 Moth on plant. 

III. (a) Larva, of Diatroar veitosata. 

(b) Pupa of Do. 

(c) Moth of Do. 

(d) Eggs of Do. 

IV. ‘.(a) Plants showing PyiilUr infestation. 

■(b) Eggs of Do.' 

(c) Nymphs of Do. 

(d) Adult bug. 

V. ’ (ft) Cane showing mealy bugs on node. 

** • • 

"'■‘ (b) Young larvae of mealy bugs. 

(c) C? (d) Vermitc attack bn setts and plants, 

(e) TermUe enlarged. 
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cause* flpprecialile damage are the Moth borers and Termites, and'it is 
onlyin connection with these two sets of pests that the Entomologist 
very commonly receives complaints and reports. As next in impor- 
tahce to them, we may include the two or three sucking insects which 
occasionally appear as pests, V7>.. the cane mealy bug, the mealy wing 
and the leaf hopper. 

• Tae Moth Borers— Of the insects.associated with sugarcane, the 
borers of one or other species arc very ancient and well-known pests of 
this crop, being found in almost all the sugarcane areas of the world; 
and unlike other insects which have often a local or restricted distri¬ 
bution, the moth borers are very cosmopolitan and practically perennial 
pests of the crop^ the only point to he noted is, that the species in 
different countries are not the same. * The species chiefly concerned in 
the West Indies, Lousiana, Mexico and British Guiana is Diatroea 
sdccUaralis, F. Of the three dr four species of sugarcane moth borers 
found in S. India, the only important one is the insect'known by 
the name Ar^yria Eiicticraspis. H. Though this insect has been known’ 
for a very long time if’was not until very recently that the correct 
identification of this borer was obtained. For many years past this 
insect was confused with one c'r two similar borers which very closely 
resembled this species and had practically the same life habits; and’all 
these passed under the same name Cliilo simplex, B*. since all these 
allied ‘ insects were found breeding on sugarcane, sorghum, mai^e and 
allied plants. Recent work on this insect and other allied borers, 
especiallj’^ done in Pusat, has clarified this confusion to a certain 
extent, and as far as we know,' our most important moth borer pest of 
sugarcane is now definitely identified as Argyria sticiicraspis, H. 
Though found on allied plants it is particularly partial to.sugarcane 
and attacks the latter usually during the very early stages, causing 
*dcad hearts* in young plants: it does not Infest grown up canes so much 
as those in the younger stages. This-insect may be considered as the 
most important of sugarcane pests in the province. Another borer 
which is said to attack the upper port wind of cane in Java^ (Diatroea 
z'e7iosata, W) and which has practically the-'^ame habits as Argyria is not 
so common as the latter and is generally found attacking grown up 
canes and causing comparatively much less damage. The white top shoot 
borer (Scirpopliaga jiivella F), is another very easily distinguishable, 
cream-white moth with quite different habits and found occasionally in 
Circar.<5, S. Arcot and Coimbatore.- The caterpillar, unlike as in other 
forms, burrows down into the top shoots of the grown up cane, kills 
.the central shoot and often cau.ses the -peculiar bunchy side shoots 
.which indicate the presence of the .pest in the field. Though thi.s 

T I'lV/f papers’in the Reports of .Vd and -fth Entomological JVleetinRS—Pusn— 
by Fletcher & Ghosh. 

’ jHnrtl Ren Apptry .June 19.^ p. 27-1.. 
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insect is mainly confined to su/;;arcan3 as its food plant,*^and - does not 
breed on sorghum and other crops-like the two. previously nientipned 
forms, it has rarely assumed the. status of a serious pest so. far. 
Another borer worth noting in connection with cane, is what is known 
as the wheat stem borer in N. India and the ragi Pink borer (Sesamia 
ittfarcus, D) in S. India. In S. India it is a specific pest of ragi and 
maize and is found breeding on sugarcane only occasionally; the 
caterpillar has a pinkish color’ and the moth is a member'df a different 
family from the other borers noted above, and does not strictly come 
under the category of what are'considered as typical moth-borers. 

Termites. Next to the moth borers we may place the termites as 
cane pests of some real importance. Two species have so far been found 
connected with injury to cane, viz.. Odoutoternies obesus, R., and 
Entermes heivii, W. The great bulk of the damage caused to sugarcane 
by white ants is to planted underground setts; these are entirely eaten 
up hollow and the germinating buds completely destroyed in many 
cases. This happens especially in white-ant-infested and comparatively 
dry. areas and this kind of damage is due chiefly to the. work of 
O. ohc.'jus, R., a very widely distributed termite in S. India. Serious 
and whole-sale losses of seedlings are often reported from different 
parts, especially from newly planted and termite-infested tracts.- The 
other species {E. Heimi, W) is a leaf eater and swarms of these appear 
late in the evening on.young seedlings, cut out pieces of the leaf blades 
and strip the leaves outright, skeletonising the few leaves of .seedling 
canes. This kind of damage is often particularly bad in the nurseries 
raised in the Sugarcane-breeding Station at Coimbatore where very 
young seedlings are raised from seeds. 

Minor Pests. Among the insects of secondary importance as cane 
pests in S. India, we may include in the order of their importance, the 
uiealy bugs, the mealy wings and the cave leaf hopper; these are 
sucking insects and are not internal feeders like borers. The 
damage done by mealy bugs consists in colonies of the small insect 
in different stages attaching themselves to the nodes of the growing 
cane, sucking up the juice and allowing the plant to lose its vigour 
and in bad cases’to fade away. Generally these are small pale reddish 
creatures covered with a white mealy bloom and found partially prote¬ 
cted by the drying up leaf sheaths at the.nodes, and this protection hides 
them from exposure. Often, these creatures are carried in setts used for 
planting and get distributed from place to place. Of the species known 
from S. India, the commonest appears to be Ripersia sacchari, Gr. (Fig.) 
though the species Aclcrda japouica, N.. is occasionally noted. The 
mealy wings and the leaf^hopper are found on the foliage, where they 
cause the same kind of harm as the mealy bug, by sucking up plant 
juice, thus draining away the nutrition from the-growing plants and 
causing them to fade. The mealy wings found, include two species 
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,Alcural6bus barodcusis, M., and Neoviaskellia bergii, S. though, the for- 
tne'r is the’ commonest (see Fig.) and has a very wide distribution all 
over . India; the bluish-black puparia of this insect are often found in 
numbers on the foliage of grown up canes in certain tracts, and this 
often gives a blighted appearance to the leaves. The cane leaf hopper 
(Pyrilla perpusilla, W).is a very active straw colored bug, with the head 
prominently = drawn forwards - as a sort of rostrum (Fig.). In certain 
seasons and tracts, the insect increases in some numbers and colonies of 
the same in its various stages are found causing appt;eciable, damage to 
the tender foliage of sugarcane plants. This insect may to some extent, 
be compared with the frog hopper pest of Trinidad and the cane leaf 
hopper of Hawaii, though our insect has not as yet assumed the role of 
either of these two serious exotic pests. Since preparing this note, the 
writer, has. received two reports of serious damage by this insect—one 
from Salem and one from the Nellikuppam Distilleries sugar farms. 
The pest in the latter case was found rather serious and organised 
control measures in the shape of eggmass collecting, bagging and light 
traps were suggested. Masses of eggs, and .colonies .of the hopping 
nymphs may be found in badly infested fields and generally, the eggs 
are found badly parasitised. • ■ 

The other insects associated with sugarcane in S. India include one 
or two leaf caterpillars, ^ a leaf eating beetle, a species of thrips,''* and 
a species of root aphid.^ The leaf caterpillars and the beetles have 
never been noted as serious so far; the thrips. which attack the tender 
foliage .and cause the peculiar rolling.and wriggling of the leaf tips, 
occasionally cause the leaf tips to dry, but is very rarely serious. 
The same can be said of the root lice also, which now and then damage 
the roots in some areas: The rice grasshopper ® though known to be 
a pest of cane in parts of N. India, is not generally found to be serious 
, in this province: it might, as in parts of Ganjam, do some occasional 
damage to cane growing in the midst of paddy on which the insect is a 
very serious pest. 

Before closing the remarks on cane insects, mention has to be 
made of the notorious Aphis maidis, F., which is said to be responsible. 
. as the vector, for the mosaic disease of cane which is not absent in S. 
India. This insect is commonly found on cholam and as far as the 
writer is aware, it has not been found in any notable number.s on cane 
in S. India 

Problems Connected with Sugarcane Insects. The entomologi¬ 
cal problems connected with sugarcane in S. India are mainly, if not 
solely, those relating to the investigation and control of the uioth borers 

1- 'TcUcoItt aiifiiak, L. (a butterfly) 

2. Phidoiiottia woitc.itn.'W. (a small spiny black beetle). 

3. Bn'fivmtothrips raviaknshnac, B. 

■ 4. Tetynueurn ulini, V. G. 

B. IItyphus hniiinii, F. 
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nm\ the Tiinnilcs. 4lcccnt studic? carried out by '^the Entorn'oiosical 
staff of the .VlaJrns Agricultural Department especially, in-the^N. 
Circars, have shown more than anything else that the only, borer, v/ith 
which we in S. India have to seriously contend against is. the*,*species. 
Arfiyria stkticraaph, H. This borer is present in all the important cane 
tracts like thcNorthern Circars, Coimbatore, Ceded Distriets/.S' Arcot, 
etc. The extent of damage done by this borer to the primary ^shoots 
often ranges from 10 to 30 per cent, or more in certain years.. The 
intensity or otherwise of the infestation often varies.with seasonal 
changes taking place in the area in addition to the different varieties 
of cane grown. The infestation generally takes place-from the period 
of germination up to a period of'5 weeks, and it is during this period 
that dead-hearts appear in the infested fields. Though the' results of 
work so far done show in many cases a final difference of 10/per cent, 
in favour of borer free canes, the writer is of opinion that the actual 
loss finally caused to the- cultivator by this insect does not very much 
depend upon the percentage or degree of infestation-of the primary 
shoots. For, in some cases, the final out-turn from badly infested 
fields have been found to be much more than that from fields which were 
comparatively free or very mildly infested in the early stages. There 
is one important factor which has to be taken into account in investiga¬ 
ting the subject of borer attacks in the early stages of cane,‘and that is, 
the tillering properties of canes and the consequent power they often 
possess of picking up vigour duidng their growth for 8 or 10 months 
after initial borer infestation, and regaining-the standard output.’ 
Though some sub.stantial work has been done in estimating the-loss 
caused by the borer and data have been collected, it is Relieved that a 
good deal of further work has to be carried out to ascertain definitely 
the actual loss caused by moth borer-attack to different canes - and in 
important cane growing tracts. In this connection if will no.t be out of 
place to quote the pertinent remarks'^ of Dr. Myei's on this question 
of determining the loss by borer attack. 


" What we most clearly lack, however, is a standard method of estimatinp 
infestation and from that, determining damage so that figures from different fields 
and different countries Can be legitimately and conveniently compared so that 
we may. in some manner keep our thumb on the pulse ofmoth borer destruction, 
and really observe whether our own or our neighbours’attempts nt control, are 
having any effect and if so just how much ’ 

We have therefore to devise some standardised methods’of esti¬ 
mating borer injury to cane to get at the real loss caused. A good 
deal of ecological study has also to be done in connection with the moth 
borers in the relation to cane "varieties, seasonal changes, alternate 
host plants, temperature, humidity., changes in cultural practices and 
other factors including the nature and activities of natural enemies, 
internationnl Sugar Journal—October 1932. p. 377. 
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'Re.^arding-trials control rusthocls a <^ood deal might be done in 
the way of .'prophylactic measures. Of these, the'seleclion of healthy 
s'etts.for seed is a very important one; for unless this is very carefully 
done we will be planting the borers also when we plant the seed cane ! 
Trials with insecticidal methods of killing with arsenicals, fluosilicates 
etc., have not shown any encouraging results ; nor has the time arrived 
to suggest such measures to Indian ryots. Niether the adoption of 
trash traps nor the method of egg picking has been found of any avail 
as effective or practical control propositions. There is a good field, 
open of course to cane breeders, to help the ryot by breeding and 
evolving-out borer-resistant varieties and such work is being carried in 
all the important cane growing areas of-the world. Coming to the 
method of biological control, it is known that the borer is subject to 
the attacks of some hymenopterous parasites, someof which are present 
in most areas*. However, it is not yet definitely known whether their 
work of checking the borer has been sufficiently evident and satis¬ 
factory. Speaking especially of the biological method of control with 
the egg parasite 7'richoHramma tniiiutum, Ry. (Fig.) now being adopted 
in various parts of the world, though it has been boomed by some 
in different countries as a remarkable success, there is a concensus of 
oyiinion among the more responsible men concerned in this work that 
this method of control has not as yet been found very convincing. 
This may be gathered from an important resolutiont adopted on 
biological control by the meeting of several eminent entomologists 
at the Fourth Congress of the International Society of Sugarcane 
Technologists held in March 3932 at San Juan in Porto Rico. The 
resolution was to this effect :* “ In view of the great publicity which 
bus been given to costly attempts in various parts of the world to 
control the cane moth borer by mass breeding and liberation of 
Trichoilramnu: egg parasite, and in view of the fact that entomologists 
who have been engaged in tiiis work on a comprehensive scale are in 
.wide disagreement as to the practical results, if any, of this method, 
this Congress, after examination of all published evidence cannot en¬ 
dorse the plan, until answerable statistical evidence of its efficacy is 
forthcoming.'’ This weighty statement does not. of course, mean 
that'further investigations should not be continued in this line,, but 
only goes to show that the work with parasites is not after all hs easy 
and smooch sailing as some of us believe ; in the words of Dr. Howard 
“ one's outlook becomes mor»? or less confused when one considers the 
complications” connected- v/ith such . work. Coming to the direct 
methods of control, cutting out the dcvid hearts in time, to chock the 
multiplication o f the bore r nt tbe verv c-arly s ta ges m ig ht deserve a 

. * In S. lno.i;i we hi-ve one or ini>re bmeonids ol Jhc genera Sti ijnhrtn:on and 
ftnti of Ihc I chnemnonids XtjniUtif.h::plu and anionK Suelconids a 
and of ihe el’.nlcidr, we liave the now well-known and fsnnoiis \v.iap 
T. viiniifnw li. 

•I Inter &u;;nr. gl. October 1V.12 p. hTK 
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word or two. The borer which attacks the cane during the-.yoXinf?er 
stages can be controlled to some extent by prompt destruction of the 
shoots with dead hearts; but in most cases the cultivator is either 
indifferent or the operation is done very unsatisfactorily by only pull¬ 
ing out the dead shoot and leaving the borer in tact! In the N.'Girears 
where there is the method of wrapping and supporting the growing 
canes, some of theside sliootsare removed as a cultural practice during 
the operation; if in this process the farmer takes some care to specially 
cut out the infested shoots with the borer in situ and destroy’them, 
a certain amount of control could also be effected. One unfortunate 
fact in connection with the cane borers is that, in most of these cane 
areas, there is sugarcane growing at some stage or other throughout 
the year for the pest to pass over from season to season and help its 
perennial multiplication. As suggested above, we have to carry out 
first and foremost an intensive study of the bionomics of the different 
moth borers to gauge the actual loss caused bj'^ each and then experi¬ 
ment with different control measures before we- are in a position to 
suggest any methods'of an economic and practical nature to the ryot. 

The Termite problem is not half so important or serious as that 
of the borers which are often described as “ the hardy annuals if not 
perennials among the pests of sugarcane ”. Proper selection of termite 
free area for cultivation, sufficient culture of the land, proper irriga¬ 
tion and other prophylactic measures like selection of healthy seeds 
and treating the setts with deterrent substances would certainly keep 
away termites, and even if they occur there are methods which can 
check their damage in the shape of soil fumigation by mixing the irri¬ 
gation water with tar water or Crude oil emulsion. A radical method 
for termite in any area is to locate the termite nests in the vicinity, 
dig out the nests and destroy the queens, and in the case of the leaf 
feeding termite in cane nurseries the plants may be sprayed with a 
dilute solution of some deterrent like Crude oil emulsion. In this 
work, of course, proper identification and habits of the termites con¬ 
cerned is an essential preliminary since errors are very often made in 
mistaking one species for the other and applying the wrong treatment. 

Regarding the other insects—only the . Mealy bugs, Mealy wings 
and the Leaf hopper occasionally call for attention though they have 
been noted rarely as serious pests in the province. As in the termites 
some preliminary work has to be done in identifying correctly the 
mealy bugs and mealy wings responsible for the damage on cane in the 
different tracts before adopting the appropriate measures .suited to 
each form. For mealy bugs, the selection of clean .setts is of Very 
great importanccc. Some of the other measures suggested by Hall* 

* The outbreuk of PscjiHocbccus sacchari. C., on sugarcane in Egypt by W. J 
Hall.—Teachnical and Scientific bulletion, Cairo, 1922. There are some records 
of the existence of this bug on cane in some parts of India but this has to bt 
definitely ascertained. 
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for the Egyptian mealy bug may also be tried. The - mealy wings and 
th'e\*leaf • hopper ,which are leaf pests, occasionally appear to do some 
harm in certain seasons but prompt mechanical methods may be found 
to check these pests to a great extent. Both these kinds of insects are 
also subject to the attacks of some effective parasites. 

i .Suggestions For Future Work. In the opinion of the writer, the 
following .appear to be the more important-items in research work 
connected with sugarcane insects in India. 

(i) A complete survey of the insect fauna of the sugarcane plant in 
different parts ot India and Burma; this should include the geographical 
distribution, original habitat, different food plants, natural enemies, 
life historv'notes and the economic importance of each insect. This 
would give us the correct identity and the distribution of each, of the 
different borers etc. 

■ (ii) A detailed study of the behaviour of the more important cane 
pests of each tract with special reference to such factors as the time 
of planting, raanurial response, spacing, tillering with reference to 
varieties, etc. 

(iii) The exact nature and the correct estimate of .the damage 
caused by each pest both in relation to different localities and varieties 

of cane. . ! . ’ 

% 

• In Madras, such special studies are to be devoted to the borers^ 
termites,-'mealy bugs and the leaf hopper. 

(iv) The study of sugarcane mosaic in relation to insects as vectors. 

(vj Trial of remedial measures including Prophylactic, Cultural, 
Mechanical, Insecticidal and Biological methods. Special attention 
may be devoted to the study of natural enemies and methods of 
biological control according to modern technique. These may be 
carried out in ways which will suit the different local and economic 
conditions in the different tracts of India. 

(vi) Trials in evolving varieties-of cane which may be pest resistant, 
in co-operation with breeders. 

Thus, the investigations relating to'cane pests have to be carried 
out with due regard to all the different aspects of the subject; it may 
not be a wise policy to depend on one set of. activities alone to get 
quick and satisfactory results. It is all very easy and convenient to 
remark glibly to an audience that the easiest way of fighting disease is 
by a change of variety and dispense with Entomologists and Mycolo- 
gists, or to opine that!Biological control is the only successful ‘remedy 
against.pests. .But.responsible workers all over the world, realising, ns 
they do, the short-c jmings of such one sided activities in relation to 
the time factor, econc my etc., appear to be of opinion that we cannot 
depend upon one or\ two factors alone and wait for the results, but 
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should explore all-avcnues of attack until we have-found out the mosi 
suitable measure for each pest and re/zion. Our-.-maih aim is to'helr 
the sugar planter as quickly and economically as possible 

Before concluding this short'note the attention of entomologists 
and others interested in the sugar industry in India hiay be invited to 
the fact that, while we are engaged in devising ways and means;to fight 
our local pests, we should’not forget to provide burselVes with-the 
proper precautions which will prevent the entry'bf .the-, sonae of'the 
serious sugarcane pests of other countriessuch as. the sugiircane 
weeviP of. Australia, the dreaded, leaf hopper*^-of'Hawaii, the frog 
hopper^ of Trinidad,* the cockchafer** of Mauritius ’ or-the.-'WideU 
distributed moth borer*’^ of the West Indies—insects which have been 
causing very serious.losses to the sugar industry.in. their- respective 
countries. It is needless to add that in these days- of rapid a-nd 
convenient transportation-facilities, animals and plants have very good 
chances of getting widely dispersed from place to place.* I believe 
some of us are already aware of the'fact that on’two.occasions the 
Imperial Entomologist, Pusa, while examining parcels of sugarcane 
setts received from abroad, came across the live grubs of the West 
Indian sugarcane weevil (Sphenopliorus sacchari) in a parcel from 
Antigua and that of the Javanese beetle pest (Holanarid'picescns) in a 
parcel from Java. It is incumbent on us, therefore, to see that'two 
objectives are kept in view, viz., the control of the existing pests on 
the one hand and the prevention of exotic pests from entry. For, 
while we are engaged in solving our own insect problems connected 
with'sugarcane, we should also be careful to see that no exotic pests of 
any .kind get entry into the country and add' to our already existing 
troubles. 


NOTE ON THE CULTIVATION OF PINE APPLE 
ON THE LOWER PALNI HILLS 

By A. M. MUTHAYYA NATTATR, L. Ag. 

Afiricullral Demonstrator, Dindigiil. - 

* * * 

The cultivation of pine apple, was first introduced on the lower 
Palni hills about 18 years ago by Mr. Bell, who was working as a coffee 
expert under Messrs. Stanes & Co., who then managed large’estates 
both on.Sirumalai and lower Palni hills. He introduced an- Australian 
variety and it was propagated later'on carefully by the Roman-Catho¬ 
lic Missionaries in their estates on the hills. ‘However,* the crop was 
abandoned by them'later on, owing to- considerable* damage done by 

1. - Phtibdociiennis obsamA. IS. ' ' 3. Tbiunspis ’sr.cclm’riiid, D. 

2. 'Ih’rkinxiclla .sfrcchiir:{Iei, P: *'4. PltyhiJits siiyifh'. A ' 

.5, Violr..ot siiccbarails. V 
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»t Ahmedubad? 1 uui incliiitd to tlio latter belief as> I uui eeiltuii 
611 L*h small frj' could riot Itave travelled tliat distance. However, 
I am open to confection. 1 may add tliut I a»ii not aware of 
the geniiB to whieb the Habarmati eels belong. Will you Jiindly 
find u place fw this article in your valitnble Journal? 

Kvbaciii. S. a. ^iTUIl^ 

Scidcmhet 5, 

[Mr. C. bj. L. Gilbert, Conservator of Forests in ^iiid, has very 
kindly been instmmeiital in interesting officials in liis depirtmeut 
in discovering whether the Fresh Water Eels .lif^aifla bkolor or 
bca^alr^tsis occur in the river Indus. Two examples of fisli 
collected by the officers of the deptirtmeni were recently foi'warded 
to the Society but they both turned out to be specimens of 
tu-mbehiH armatutf, a conmion, somewhat eel-like, fish which occurs 
througliout India. We ho|)e that readers of this Journal who are 
in a ixisition to do so Aviil help iu elueidiiting this question, as to 
whether fresh water eels are found hi the Indus and its tributaries. 

Jf the fish Mr. Strip saw' in the sixties at Ahnitdabad wei*e 
fresh water eels and not the eel-like fish Muntaccmbchtu armatnv^ 
it is practically certain that the fry were not bom in the river 
at Ahmedabad, that is, if the breeding liabits of tho Indian fi'e'sh- 
water eels are the same as the European. 

l)r. Johannes Bchmidt, whose classic discovery of tla* life 
liistory and bleeding grounds of the Euioiieuu Fi'esli Water lie I 
is one of the romances of UKideni scientific research, will shortly 
contribute to this Journal an article, on the subject of Indian 
Fresh Water Eels I'elative to the piobleiiis he is now invcHtigntiiig. 
Eds.]. 


XXVllf.—XOTES ON AN AClilDUD GKASSHOFPEU 
iaE80NIA PUNCTIFBONS, ST.) OVIPOHITINO INTO 
STEM OF U'OLOCASLr PLANT. 

(IPif/i a [AatiA 

Dating the courses of investigation of tlie different species of 
gnisshopiMfi’s found in wet land areas hi tlie Oentnd Agricultural 
Fann, Coimbatore, in August lust, an acridiid grasshopper was noted 
among (*oIocatfia (Shnhn) plants growing along the field bunds 
A dose examination of some of the plants revealed that the 
succulent stein in some of them w’us bored through and u cluster 
of eggs deiKJsiterl inside the siime. As far as the authors am 
aware^ gi‘asshop[>ers tif the ^'otip Acr/dmfar are genenilly known to 
deposit their eggs in the SH>il and this ciise api>eared an interesting 
aiifl curious one worth investigation. To coiifinn oin* suspicious 
as to whether the eggs were those of (his grasshopper or not, 
some of these insects wem bmd in the Tiisectnry and our conjecture 
was confirmed. The following notes on the breeding Ini bits of the 
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insect, wliicli upjjeiiv ta exhibit u curious and not Uitlierto noted 
phenomenon uve published with the idea that it may attract the 
attentiOTi of entomologists working on this group of insects and to 
invite their criticistiis and suggestions, if any. 

The fidult female selects tlie succulent stem of the plant for 
ovipositioin A round black hole of about 4 luiu. in diameter from 
nhicli tt sort of gainiiiy fluid exudes, marks tlie s[)ot on the stem 
whei’c the eggs are laid. It has been noted in captivity that the 
grasshopper tries the stem from toj> downwards and after a few 
ti-ials fiiuilly inserts the tip of the abdomen into tlie fissure made 
in the stem and deposits the eggs into the thicker portion of the 
stem. When the portion of the stem showing such dark mmks 
is gently cut o}>en, the eggmass with 8 to eggs embedded in 
a sort of yellowish white glutinous fluid can be found enclosed in 
the soft tissue of the stem. The eggs are creamy wliite, curved 
and elongate; luid each measmes about mm. in length. In 
each eggtnass thei-e were found fmui 8 to 12 eggs. 

Lifk cvclk. 

The eggs collected from the field hatclied in 9 days maximum 
and tlie nymplis on their hatching came out one by one tlirough 
the hole made hj" the female hopper for egglaying A newly 
hatched njmpli measures about 5 mm. in length and is dark 
brown in colour wdth the body covered with scattered hairs. The 
antennae and legs are creamy wliite with black rings; the eyes 
are blue. 

The nymphs undergo foui* moults within a j[>eriod of 22 days 
at intervals of about a week. 

Second stage nymph: —About 10 nmi. long; brown in colour; 
antennae whitish witli black stri|>es; legs also white tipped black; 
and three longitudinal stripes running along the mid dorsal line. 

27nVd stage :—About 15 imii. long; colour pale brown; antennae 
and legs pale whitish; the centml strim* has disappeared and the 
two lateral stripes aie now represented by dots. 

Ji’oiirfh stage: —About 20 nim, long; no appreciable change is 
noted excepting that the projeetbn of the wing pads is clearer mid 
the blue dots on the back turning whitish yellow. 

F»/f/i etajrc or adidt :—After the 4tli moult the nymphs attain 
the adult stage. 

One adult collected from the field lived for about one inoutli; 
but no eggs were laid in captivity imdcr lalionitory conditions. 

It is possible tluit this habit of laying eggs inside the plant 
stem might liave been adopted by this insect feeding on the 
('otocaskt plant on account of the usually wet and damp nature of 
the soil in wliicli this plant is ^nerally found gmwing. One or 
two of the American acridians, like Chtoealtls and Paroxya, have 
been occasionally noted to seek wood and other media for egg 
deiX)sition rather than the soil. 


CtlLMIIATORE. 

Jimc 23, 1932. 


T. V. RAMAKETSHN’A AYYAE, 
and y. KETSFTNA ME^^ON. 



FIRST RECORD OF THE CHALCID GENUS COMPERIELLA 
HOWARD FROM INDIA WITH A DESCRIPTION OF A NEW 
SPECIES. 

By T. V. Ramakrishna Ayyar, B.A., Ph.D., Madras Agricultural 
Department, Coimbatore. 

The genus Comperiella was established by L. 0. Howard (3) in 1906 
to include an extremely interesting Chalcid wasp collected by the famous 
parasite hunter George Compere from China, with C. bifasciuta as the 
type-species. Since then three more species of this genus have been 
described : C. pia from Australia by Girault in 1915, C. cerapterocera 
by Mercet from Spain in 1921 and C. unifasciata by Ishi from Japan 
in 1925. The genus has not been recorded from India so far. A couple 
of years ago, while engaged in bionomic and systematic studies on South 
Indian scale-insects and their parasites, the author came across a wasp 
bred from a diaspine scale-insect which on examination was provision¬ 
ally regarded as a Comperiella. For want of time and sufficient material 
at the time further examination of the insect was left in abeyance though 
a record of it was included in the author’s bulletin (1) on Coccidae in 
1930. Recently the study was taken up on further material becoming 
available and on comparison with the description of the three previously 
recorded forms the Indian form was found to belong to a new species ; 
this was confirmed by an authority on the group, Mr. H. Compere of 
California, who recently visited Coimbatore. The species is described 
below imder the name 0 . indica, sp. nov. 

Comperiella indica, sp. nov. 

Female (text-fig. a) length from head to tip of abdomen 1-034 
mm.; including the wing which extends behind body T43 mm. General 



Comperiella indica sp. nov. 
o. Complete insect, female, seen from above. 
b. Antenna of female, 
c. Antenna of male. 
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colour light to dark brown. Eyes dark; funicular joints of antennae 
and dorsolateral region of base of abdomen deep brown. In certain 
lights the frontovertex between the eyes shows a shining creamy colour 
with a narrow, long brown streak over the ocellar region behind; the 
median region of the pronotum shows a similar shining patch and the 
mesoscutum is iridescent with a greenish metallic colour. Ocelli with 
some reddish pigment. Legs—^in the two front pairs of legs, femora, 
extreme basal region and the narrow margins of tibiae concolorous 
with body, greater portion of tibiae, spur and all tarsal joints except 
last of a whitish yellow colour. Femora and tibiae of hind legs and last 
tarsal joint uniform deep dark brown; only basal tarsal joints whitish 
yellow. Wings hyaline. There is only one conspicuous brownish fascia 
in the fore-wings arising near the middle of the wing and extending 
to the wing apex; there is a slight indication of a rudimentary lower 
fascia just at the base of upper divided by a narrow indistinct hyaline 
region. Head broader than long. Eyes large, ocelli forming an acute- 
angled triangle ; surface of ocellar region beautifully polygonal. An¬ 
tennae well developed. In most other features this species resembles 
the geno-type 0. bifasciata, H. 

Male—smaller than female, a little less than 1 mm. long. The 
antennae of male (text-fig. c) are quite different in structure from 
those of the female (text-fig. b) ; the funicular joints are long and 
fringed wuth long curved hairs. Abdomen short, smaller than thorax. 
Wings without any brownish fascia as in female. 

Described from half a dozen females and from males bred as para¬ 
sites from the tamarind scale Aspidiotus tamarindi Gr. on the Coim¬ 
batore farm. This scale is often a serious pest of tamarind—the foliage 
and occasionally the fruits being completely covered with colonies of 
this scale and Aspidiotus orientalis N. 

Type $ in the collections of the Zoological Survey of India (Indian 
Museum), Calcutta, No. 869/H 3. 

The main differences between this Indian species and the previously 
recorded forms are showm in the following key as a supplement to the 
table published by Compere (2);— 

1. Fore-wings of female with two divergent brownish 

fasciae. 

а. Colour dark bluish black . . . . O. bifasciata Howard. 

б. Colour blue ...... (7. ceraptocera Mercet. 

c. Colour dark brownish to metallic green . G. pia Girault. 

2. Fore-wings of female with two parallel brownish 

fasciae . . . . . . . C, unifasciata Ishi. 

3. Fore-wings of female with only one brownish 

fascia; colour light to dark brown . . . 0. indica, sp. nov. 

The striking difference between these species is to be found in the 
infuscation of the fore-wing. 

All the known species are natives of the Eastern Hemisphere and 
the maj ority are from the Oriental region. It is not unlikely that further 
studies may lead to the discovery of other species in this region. 

As a beneficial insect C. bifasciata H. was transported from Japan 
and China into California in 1922 as biological control against citrus- 
acales of the genus Chrysomphalus, 
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Ebitodal. 

Rural Reconstruction. It is a well known fact that the bulk of 

f * 

the population in India live in the country. Only a minor part of it 
lives in town. Under the influence of commercial and industtial deve¬ 
lopment the urban population has received a slight impetus. Municipal 
administration, under the eye of the intelligentia of the land, is tending 
more and more to conform to popular needs and standards. The bulk 
of thr rural area is even to-day not in the lime light and to 'us agri¬ 
culturists familiar with its conditions, the fact will be evid^t that there 
has been a steady ’decline" and a gradual decadence in this rural 
territory. To all thinking minds the problem of rural reconstruction 
has become one of major magnitude. The term reconstruction con¬ 
notes a disintegration and decay in an older order of things. The 
popular saying that God made the country and man made the town is 
broadly true and when the country-side is decadent and its recon¬ 
struction is in the programme, there is something of the divine in. the 
endeavour. Inter-twined with this concept of reconstruction is the 
sister idea of construction de w«io which has also to be taken into 
account. 

The Problem. The ills of the villager are manifold. . He has a 
long spell of unemployment and its resultant idleness. Idleness 
























(INSECT PESTS OF S T0RED)(AGRICU LTURAL) 

(products"^ their control) 

(DY T. V. RAMAKRISHNA AYYAR, R.A.. Ph. D.. F. Z. SQ 

{Government EntoinoloMisU Coimbatore^ 

Introduction. Every cultivator is aware of the fact that it is not 
alone the crop growing in the fields which suffers from insect attacks 
but that insects of different kinds also do harm to stored agricultural 
products. It is well-known that preservation {of grains, pulses, etc., 
for seeds and other purposes is often a serious problem among farmers 
everywhere. Commodities like grains, pulses, oil seeds and various 
dry vegetable products are the chief materials which suffer from such 
damage and the injury so caused is often very substantial. Farm 
granaries, provision and grocery depots, drug stores and flour -raills 
are the chief haunts of these insects. It must, however, be noted that 
the great majority of them are quite different in their .food habits 
from those affecting growing crops, and their activities are almost 
exclusively confined to stoi’ed products. A very brief account of the 
more important store insects with some directions for their control 
is given below. 

Important Store Pests. The important insects affecting stored pro¬ 
ducts of different kinds are the representatives of only two insect 
groups, viz., the Beetles and the Moths and between these two, ’beetles 
are far more represented and of greater importance than the moths. 
Beetles are also comparatively more destructive because of the fact 
that both the larva and the adult beetle attack the stored product 
while among the moths it is only the larva or the caterpillar that does 
the damage. The following are the most important and well-known 
beetles. 

Beetles. (1) Rice Weeuil fb 'rhis is a small dark brown creature, 
one-eighth of an inch in.length with a cylindrical body and a promi¬ 
nent curved snout. It is a very well-known insect found every where; 
though it is specially bad on rice it is also .found on other grains 
like wheat, maize, sorghum, and their products. 

(2) The red flour beetle («») This is a small elongate flattish red 
beetle about one-sixth of an inch in length. It is an extremely com¬ 
mon creature and is found to infest almost all- stored products like 
grains, oil seeds, etc.; it is a special pest of articles, like rice, wheat 
flour, pulse powder, biscuits, bran, etc. The elongate white larvae are 
found in infested material. This insect is also fond of.museum speci¬ 
mens like dry insects, and insect collection boxes not properly disinfes¬ 
ted often become subject to the infestation of this insect. 


(i) Calatielr/t oiyzae,' L. 


(ii) Trilmlcuni cnstancum, H. 
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(^3) The paddy borer batle (>*») A dark' brown beetle measuring 
about one-sixth of an inch with.a stout globular head. Though not so 
common as the two insects noted above, it occasionally becomes a 
serious pest of stored paddy ; the adult beetles and their young ones 
bore through the husk of the grain, feed on the contents and turn it 
into chaff. It is also sometimes found in other grains with other beetles. 

(4) The drug store beetle (>v) This is a minute brown beetle found 
boring into all kinds of dry stores like turmeric, ginger, coriander, 
etc., vegetable drugs of different kinds and practically all dry vegetable 
matter, It also attacks books and records boring minuie round holes 
in them. 

(5) The tobacco borer beetle M This is a well-known and widely 
distributed pest of dry tobacco in all forms such os cigarettes, cigar.s, 
etc. It is almost very similar in appearance to the drug store beetle 
and with its hairy whitish grub bores into dry tobacco. It is also 
known as the ‘Cigar-borer’ beetle. 

(6) Pulse beetles These arc small active roundish beetles 
about 14' long; the body is abruptly rounded behind and the hind legs 
arc stout at the base. These beetle' are easily recognised and are 
closely associated with pulses of nil'kinds; their eggs arc found laid 
as minute white scales on infested seeds and the grubs bore into them 
by cutting a neat hole. These are often serious and cause appreciable 
loss to cowpea, grams, lablab, etc. 

Moths. As stated above these are very few compared to beetles 
and the important ones are (1) The Paddy moth (") This is a vciy. 
small shining insect found flying in numbers inside infested granaries 
and causing considerable damage to stored pvtddy : it is also found in 
maize and cholam stores. As stated above, it is the catltrpillar.of the 
moth that bores into the grain and turns it into chaff, 

(2) The Meal svorm moths Two or three di^eront spv^cies arc 
found in S. India; the caterpillars of these infest flours, dry nuts, 
grains of different kinds and dried vogctal)le stuffs. They remain 
inside tubular galleries made up of the powdery matter, the loose 
grains, etc., being all webbed together in a connected mass; this infest¬ 
ation is very commonly noted on badly preservicd wheat and other 
flours, rice, cholam, cashew-nut, groundnut, etc. 

General life habits of store pests. Almost all the insects noted 
above arc more or less similar in their life habits. They breed and 
multiply .so rapidly that all.the different stages are found on the same 
food material, and once infested the matcri.al is very bidly damaged 
in a very short time. The pests get dispersed very easily from pl'cc 
to place with consignments of infested material conveyed by road, 
rail or watcrwnjh _ 

(iif) lihieupK'rthrt doiuiiucit, F. (tv) i-litcHiftvj-n f nuicen, L (v) iMimn-lrntut rei rienriu', 1*. 
(vi) tti-iivJiMs S\>p. (a) Sitairnffrt cen’ithliii, O. Ibj Corcyra It. onti 

PM,a htterjiiinclclln, II lire the t.vp chit-f 
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Control measures. The eCfective measures ior controlling; insects 
nffectini; stored products and (or preventing damage and loss are 
thorough cleanliness and proper treatment of the material before stor¬ 
age. In the way of preventive measures there are three fundamental 
points *0 be remembered. 

(1) Proper condition of the cellar, bin. or vessel before storage. 
Before a consignment is stored, the store house or any vessel in which 
it is going to be stored should be made thoroughly clean and free from 
any traces of loose grain, chaff, bran, etc; the corners and bottom of 
the vessels and any cracks in them which often retain bits of matter 
should be well cleaned. If this is not done the infection that would 
linger will spread and spoil the stored material, 

(2) The proper condition of the product to be stored. The grain, 
pulse or other products should be thoroughly dried and made free from 
husk clwff or any extraneous-matter which would carry the infection 
into the store room or vessel. No useful purpose is served in storing 
already infested seed in a cellar or bin, however clean the latter may be. 

(3) The proper condition of the material and the container after 
storage. Once the material has been stored, the granaries, bins or 
vessels should be completely clo ed up and remain insect proof; other¬ 
wise they are liable to get infested sooner or later. Even the best 
lot of seeds, kept in very clean vessels, will get infested if kept exposed; 
baskets, open pots or jars or loose gunny bags do not keep seeds in 
good condition.’ If these three- fundamental conditions are attended 
to properly it means that infection is prevented through all the three 
important channels, viz., the store room, the stored product and later 
exposure. In this way, a considerable degree of relief can be experi¬ 
enced from store pests. 

It is, however, found that in some cases stored products, even 
after bestowing such attention ns described above become infested 
with beetles or moths when examined after sometime. This i** due to 
the fact that the products before storage frequently contain the 
minute eggs or larvae of some of these insects which might have escap¬ 
ed our notice and withstood the ordinary mechanical methods of dry¬ 
ing, cleaning, etc., and multiplied in storage. To guard against such a 
contingency, valuable lots of grains, pulses, etc., may be given some 
special treatment which would destroy all traces of insects lurking in 
them before storage. One of the best known methods in this direction 
is what is known as ** Fumigation ” by an insecticide. 

Fumigation. This is the process of subjecting insect infested 
material to the fumes of a poisonous gas which would destroy all 
traces of insect life in the material to be stored. It has been found 
that stored products remain perfectly free from insect attacks if they 
are fumigated and preserved in clean insect-proof containers'. It must 
be remembered, however, that fumigation does not make stored pro¬ 
ducts immune to further attack if they are not properly preserved 
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after the process. The fumigant cbmniohly used at present for such 
purp6ses is a liquid called carbon-bi*sulphide. The process is as 
follows;—The material to be fumigated is put into any vessel or con¬ 
tainer which can be tightly closed after the operation. A measured 
quantity of tHe chemical is poured on soms cotton wool kept over the 
grain or other material inside the box and the same immediately closed. 
The box is left closed for 24 hours for the insecticide to a:t and then 
it is opened and the fumigated stuff freely aired and stored in insect- 
proof containers. The usual dose is one ounce of the liquid to every 
fifteen cubic feet of area enclosed and the period is generally 24 hours. 
During this period the carbon-bi-sulphide inside the box evaporates 
and the heavy gas penetrates the seeds and destroys all insect life. 
In-carrying on fumigation with carbon-bi-sulphide which is an evil¬ 
smelling inflammable liquid some precautions have to be taken and 
only trained hands should do the work. The chief precautions are—Do 
not bring any lights near carbon-bi-sulphide or the fumigation 
chamber during the process. Do not take a bottle of carbon-bi- 
sulphide near a fire or naked light nor allow it to get exposed to the 
sunlight or become heated. Store the.chemical in a properly stoppered 
bottle and under lock and key. Fumigation with carbon-bi-sulphide 
should be done in a place where no one can get access during the 
process. The gas is also poisonous to human beings and as such one 
should leave the bin or- room immediately after pouring the liquid 
and closing the room. If the dose and the time limit are properly 
adhered to, the fumigated material will not.suffer in any way—either 
for seed purposes or for consumption. There are also other fumigants 
now tried in western countries. These include hydrocyanic acid gas, 
sulphur fumes and ethylene dichloride; It is claimed that ethylene 
chloride has properties which make it not only a very effective fumi¬ 
gant but also a safe substance to deal with. 

There are various other methods such as the use of hot air and 
* 

metallic mercury, storage in underground cellars, etc., to defeat 
granary pests; the employment of hydrated lime in preserving seeds, 
of beans, peas and other pulses from beetle attack; covering seeds, etc., 
with a layer of sand to prevent beetle breeding; spraying the seeds 
and give a protective film of oil’or emulsion to keep away moths and 
beetles; use of naphthalene in the preservation of seed grains, etc. Wc 
also meet with various other local methods of stora.ge and different 
kinds of vessels,-hins, granaries, etc., devised and used for the purpose 
in different tracts; but very few of them are known to be very effective 
or reliable in keeping away store pests. For all general needs, how¬ 
ever, the instructions given above rc.Tarding the preliminary treatment 
and proper storage of the products will be found quite sufficient. As 
stated above, a great deal depends upon general cleanliness and the 
carrvinn out of the preventive measures suggested above. 
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I notice that the loans taken by the ryots under the Land improve¬ 
ment and Agriculturists Loans Act have been diminishing during the 
lust 5 faslis, being Rs. 27,000 against Rs. 42,000 five years ago. It is 
not known whether such loans are taken by the Indian cultivators or 
the European cultivators. I advise you to take advantage of the 
facilities afforded and at the same time emphasise the need for speedy 
and sympathetic compliance, with loan applications, on the part ,of 
the Revenue authorities. 

1 am glad to hear of the Rural Re-construction Centres, esta¬ 
blished at Edapalle and Dhavani where poultry-rearing, bec-cultuic 
and agricultural improvements in general are being demonstrated. 
I am equally glad to be informed that arrangements are in progress 
to purchase and distribute the special manure :mixture oh a co¬ 
operative basis. 

It is a happy augury that the Minister for Development, who is in 
charge of both the agricultural and co-operative portfolios, should 
open this conference, to-day because the Hon’ble Mr. P. T. Rajan is 
himself an agriculturist of some standing and is sure to give* a sym¬ 
pathetic consideration to the legitimate demands and requirement's 
of the Nilgiris cultivators. 

“INSECTICIDES AND TKEIR USE IN INDIA” 

BY T. V. RAMAKRISHNA AYYAR, B.A*. Ph. D.. 

• • 

Enl07nolo^ist, Madras Agricultural Departfueut. 

Introduction. From those very early days when prehistoric man 
gave up his nomadic and predatory habits and began to raise crops 
and tend cattle the struggle between nature and man must have com¬ 
menced in right earnest, man upsetting the* normal conditions 
prevailing in the universe, and nature asserting herself every time to 
re-establish her supremacy. Gradually, through centuries of civiliza’- 
tion, as this protracted struggle continued, one of the most important 
changes effected has been a pronounced re-adjustment of the relations 
that originally existed between'man and the lower forms of life. Under 
the numerous artificial conditions brought about by human agency, 
what is known as the “ balance of life ” in nature is constantly 
upset especially among the lower, animals like insects, and one of 
the various resulting phenomena which frequently ‘happens is an 
abnormal increase in the number of some lower forms of life which 
affect men—in other words, there i.*; an outbreak of pests. Man has, 
of course, recognised this self-inflicted but inevitable evil through 
past decades and in all countries he has been compelled to devise 
various methods of minimising.the toll levied by pests of different 


* Pnper read bclorc the Agricultural Sccliou of tlic Indian Sciunc? ConKre.«.s 

at Bonibiiy. .lunuary I?."?!. 
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kinds especially insects. In the beginning, practically all such measures 
were of an empirical nature without a correct knowledge of the 
aetiology or nature of the malady; these included among others, 'faith 
cures and indiscriminate use of sundry drugs, decoctions and miscel¬ 
laneous recipes of various kinds as has been pointed out to a certain 
extent in a paper * read before this congress in 1921. It is- needless 
to add, however, that while, perhaps, a few of these rule-of-thumb 
operations possessed the nucleus of some of our modern effective 
measures, the bulk of them have been found to be quite ineffective; 
Though the idea of controlling insect and other pests by application 
of medicines, etc-, has been in existence from the very early days, it 
was not, however, until the discovery of Paris green as an effective 
remedy for the Colarado beetle in the United States and of Bordeaux 
mixture for vine mildew in France, during the latter half of the last 
century that the use of reliable drugs and chemicals came into-use on 
scientific and rational lines Since then, numerous insecticides and 
proprietary preparations have been discovered and at the present 
day, the use of insecticides has practically become a routine operation 
in pest infested fields in most of the regions of the world where scientific 
methods of agriculture are in vogue. 

In this paper, it is the writer's idea to briefly indicate some of the 
fundamental facts regarding insecticides with the peculiar conditions 
prevailing in India in relation to this subject, briefly summarise the 
experience gained so far with insecticides and finally indicate the lines 
which would help in encouraging and increasing future possibilities of 
insecticidal methods in India. 

Insecticides and Indian Conditions. Some fundamental facts re¬ 
garding modern insecticides and a few remarks on the general agricul¬ 
tural conditions peculiar to India in this connection might help us to 
indicate the future potentialities of insecticidal measures in this coun¬ 
try. Though the word insecticide literally connotes any substance 
that kills insects, it has nowadays gained a wider meaning and has 
generally come to be applied not only to different drug's and chemical 
preparations that are actual insect killers but also to those substances 
which have a deterrent effect on pests and it is in this latter compre¬ 
hensive sense that the term is used in this paper. According to the 
nature of their action insecticides are conveniently grouped into two 
kinds. Against biting insects which take solid food the insecticides 
generally used are known as “ stomach poisons these when eaten 
with the plant tissue kill the insect by absorption through' the ali¬ 
mentary canal. In the case of sucking insects which take only liquid 
food, a stomach poison spread to the plant surface vvill not be able to 
reach the stomach since they get their food in the shape of sap from 
within the plant tissue; hence the insecticides used for such insects are 
* Some local practices prevalent in S. India in the Control of Insect Pests 

Agricultural Journal of India XVI, pp. 40—51. 1921. 
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such which will kill them by coming into actual contact with the body 
surface; these are called “ contact insecticides." Besides these two 
main groups of insecticides there are others called “ Fumigants " which 
kill insects by affecting the respiratory system in the form of a volatile 
poisonous gas.’ There is, in addition a fourth group of substances 
used ogainst insects called "deterrents" which make the plant distaste¬ 
ful to the insect or which by their peculiar properties repel the 
creature from the plant. The above grouping, though convenient, 
is more'or less an arbitrary one; for in some cases the same insecticide 
may function both as a stomach and contact poison or as a contact 
poison and a fumigant. Most of the stomach insecticides now in use 
everywhere are arsenic compounds which are poisonous and the 
important and effective fumigants are substances which evolve gases 
highly poisonous or inflammable or both, such as * Potassium cyanide ’ 
and ‘Carbon bisulphide’. Such substances which are poisonous have 
therefore to be handled and used only by properly trained persons to 
prevent the risk of endangering the lives of men and domestic animals. 
In a country like India where the majority of the cultivators are 
illiterate, such remedies in their hands are likely to.cause more harm 
than good. The recommendation of such dangerous and risky sub¬ 
stances, however effective in their own way as pest controls, is a 
matter which demands very serious and weighty considerations. 
Leaving aside this aspect of the question for the present we have first 
to examine and find out whether it will be advantageous to the average 
farmer of the Indian plains to adopt insecticidal measures of pest 
control against all his pests. Every one who has any correct ideas 
regarding agricultural conditions prevailing in India, especially regar¬ 
ding the comparatively small size of the Indian holdings, their pro¬ 
verbial poverty and the equally poor returns got out of such staple 
food crops like paddy and millets, can at once find out that insecticidal 
measures against pests on such field crops are quite impracticable and 
uneconomic. On the other hand, experience has shown that the use 
of insecticides to fight pests infesting valuable and well paying crops 
of different kinds is quite a practical and economic proposition. The 
rapid spread in these days of fruit growing, horticulture, kitchen 
gardening with trials of other remunerative crops is beginning to 
offer a very wide and encouraging scope for the adoption of insecti¬ 
cidal methods. The frequent transport and importation of seeds, 
bulbs, cuttings, fruits, etc., which take place at present especially in 
our ports of entry and embarkation also demand the use of insecticides 
for quarantine purposes. As such, the future prospects for insecti¬ 
cides in India do not appear so gloomy as it might have shown two or 
three decades ago and therefore it is a subject which demands some 
special attention at present. 

Early trials with Standard Insecticides. Apart from the vari¬ 
ous references in early works to all sorts of local insect-killing 


34S The Madras A^^ricultural Journal Vol..xxii, No. 10. 

preparations and drupes and latterly in Watt’s Dictionary of .If.conpmic 
products, the regular use of well-tried insecticides mi^^ht be said to have 
been started for the first time by Government 'iordens and owners of 
coffee and ten estates in the hills durinii the ci^fhties of the last century. 
We find that London Purple was used in the Botanical Gardens, Sah- 
ranpur, for the citrus caterpillar in 1889. and the trials with Kerosene 
emulsion and sulphur preparations for the coffee Rreen bug and the tea 
mite were started in the hill plantations of S. India, Assam and Ceylon. 
References to such attempts with insecticides like Chiswick compound. 
Gondal fluid, McDougall’s insecticide, etc., and crudely-made spraying 
machines form interesting reading in the pages of the Indian Museum 
Notes (from 1891—190.3) the earliest Indian periodical to record re¬ 
liable facts on Economic Entomology, and in the valuable Vnannal* on 
Tea by Watt and Mann. With the creation and organisation of sepa¬ 
rate departments of Agriculture in the various Indian provinces and 
the establishment of the Agricultural Research Institute at Pusa in 
the early years of this century, the different aspects of scientific agri¬ 
culture including the subject of insecticidal measures to check pests 
received a favourable stimulus and considerable encouragement for 
rapid progress. The regular trials with insecticides on various crops 
on an organised scale and investigations in the direction of discover¬ 
ing suitable preparations for the different kinds of pests, were formal¬ 
ly started on the initiative of the famous economic entomologist who 
sacrificed his valuable life on an insecticidal investigation in 1925 —the 
late Professor Maxwell Lefroy who was the first Imperial Entomolo¬ 
gist under the Government of India and under whom the writer had 
the unique privilege of serving his probation and picking up bis first 
lessons in Economic Entomology nearly tlnrty years ago 1 It was Mr. 
Lefroy who introduced Lead arsenate into India for the first time and 
invented ‘ Crude oil emulsion ’ so well known and popular at present 
as a standard contact insecticide ; the former substance was first tried 
for the gipsy moth caterpillar in the eastern states of America and 
the latter is an improved recipe on the common Kerosene emulsion. 
These two preparations are at present two of the best known and 
widely used insecticides in India. Some of Lefroy’s trials with insecti¬ 
cides in Pusa are to be found in his bulletin of 1908.1 Recognising very 
well the properties of the common stomach insecticides like Paris 
green, London Purple and Lead arsenate and realising the risk in re¬ 
commending such substances to the Indian farmer. Professor Lefroy 
struggled hard to find out a material to replace such dangerous sub¬ 
stances and after numerous experiments described in his memoirt and 

* Watt and Mann *' Pests and Blights of Tea ’* (1903) 

1 Treatment and observation of crop pests on the Pusa farm by Lefroy and 
Misrn—Bull. No. 10-1908. 

t Enquiry into the Insecticidal action of some mincr.il and other compounds 
on caterpillers— But. Mcin. Pusa IV(5), 1913. 
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trials in the lanoratory and the fields hit upon Lead chromate as a 
stomach poison and as a fairly equal substitute to the arsenic com¬ 
pounds. Recent trials with this material, both in India and elsewhere, 
have not, however, shown very encouraging results. Lefroy continued 
his valuable c.\perimcnts in India until he resigned his job and left 
India in December 1912. 

Recent Experiences with Insecticidal Weesures. Ever since the 
impetus given by Professor Lefroy in this direction and the publica¬ 
tion of his valuable book* on Economic Entomology, .educated farmers 
all over the country have been evincing considerable interest in this 
line of pest control work ; the entomological staff at Pusa and in the 
provinces.have also been engaged in testing various insecticides and 
recommending those that have been found effective in every way. 
Speaking of the numerous agricultural pests of Indio it is found that 
the majority of them are biting and chewing forms like grasshoppers, 
beetles and caterpillars of different kinds. 'I'he treatment of such of 
these forms which are amenable to insecticides can only be done under 
the present circumstances with arsenic compounds; and though this 
method is found satisfactory, in some of these cases it is felt that the 
conditions prevalent in India have not yet sufficiently improved to 
recommend the use of such poisons on a wider scale to our ryots. 
Until the standard of literacy improves or other non-poisonous substi¬ 
tutes are discovered it will not be quite safe to entrust such stomach 
poisons into the hands of our layman farmers. The trials with such 
insecticides, therefore, have been made so far only by Government 
departments or by educated farmers and hill planters. Experiments 
with stomach poisons in different places for a variety of pests have 
been more or less successful though in some cases they have been 
found impracticable. Jhaveri (9 tried Lead arsenate for hairy cater¬ 
pillars in Gujarat and did not find the same effective. The writer had 
Calcium arsenate tried for the red hairy caterpillar in S. India last 
year and the results were far from encouraging. On the other hand, 
in the case of some of the cut worms and othei caterpillars • like the 
cotton leaf roller, arsenic compounds, have been found very effective. 
Husain in the Punjab has found Paris green and Lead arsenate 
quite suitable against the pumpkin leaf beetle (Atilacophnra). In S. 
India, the use of Calcium arsenate for the bvinjal Epilachua has been 
found so effective that during the past two years there was widespread 
demand for this insecticide from numerous vegetable gardeners. The 
tobacco caterpillar and the castor semi-loopcr have also been fre¬ 
quently checked hy these arsenic compounds in different parts of S. 
India. It has, however, been found to be often difficult and impracti¬ 
cable to use such arsenic compounds to control actively movi ng and 

■ H. M. Lefroy—Indinn Insect Pests. 1906. 

(i) Report of 3rtl Knt. Medina, Pusa, 1919. p. US. 

(jj) F.nt. Memoir. Pus:i. ' 
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polypha^jous creatures like locusts and j^rasshoppers ot sorts except jn 
very valuable experimental plots and small nurseries where proper 
care can be taken to prevent risks. As already referred to.before, one 
great disability in the use of poisonous drugs like arsenicr.ls in the open 
fields of the plains is the risk of poisoning cattle ; for, nhlike .ns in 
many other countries, especially America, vvhere the areas arc' fenced 
round, our fields are open, contiguous ’ and freelv acce.ssible to strav 
cattle and other domestic animals. 

Speaking of contact poisons and their use, however, it has to be 
admitted that, during .the past few years, the use of this class of insec¬ 
ticides has not only become very popular hut is spreading widely and 
rapidly. In orchards, kitchen and ornamental gardens and . on indus¬ 
trial crops which pay well, sucking insects of various kinds have begun 
to be controlled by various contact preparations. Substances like 
Crude oil emulsion and Fish oil rosin soap came into,use about fifteen 
years ago against the mango hopper and the writer’s early experience 
with such insecticides may be found in his paper published on the sub¬ 
ject in 1918.* * The manufacture of Fish oil soap at the local Govern¬ 
ment soap factory at Calicut formed an additional impetus to the 
popularity of spraying for such common pests ns plant lice, scales, 
mealy bugs, tingidids and mealy wings. In 1915—16 Misra (b tried 
spraying with contact poison for the sugarcane leaf hopper (Pyrilla). 
Since the years 1917—18, when the use of tobacco decoction was given 
a good trial and suggested by the writer * for the plant lice pest on 
tobacco, this remedy has been adopted very extensively in the South 
Canara, Coimbatore and Guntur areas where the tobacco n/>/ns often 
appears as a serious pest. The use of contact washes for scales was 
tried on a fairly large scale by the writer (”) and ,Fish oil soap was 
found very effective against the persistent and very common scale pe.st 
{Pulvinaria maxima, G) of the nim tree in Coimbatore. ’ In 1927—28, 
Husain + found tobacco decoction and soda rosin wash effective against 
the citrus Psylla in the Punjab. Two years ago the writer started the 
application of dry tobacco as a dust for thrips attack on chillies and 
onions as an alternative to spraying with Crude oil emulsion and to¬ 
bacco decoction and this dry method has been found to be not only 
more effective but also to be more economic. Crude oil and allied 
contact materials are. also now being used to check underground 
insects as soil fumigants, as cattle washes and as a deterrent against t he 
fruit sucking moth. The above are some of the more conspicuous of the 
recent experiences with insecticides and in many of the Government 

*■ “ The mango hopper pest and its control in S. India” in **Tropical 
Agriculturist,” Ceylon. (1918).' 

(i) Ent. Memoir. V. p. 130—1916—On PyrYlin by Misra. 

* The Insect pests of tobacco in South India—Departmental pamphlet 
by T. V. R. Ayyar. (1918). 

(ii) Ent. Memoir. Vlll. (1925) cn Nim scale by T. V, R. 

t Ent. Memoir. X. p. 24. 1927. 
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research stations the use of insecticides has now-a-days become a 
regular routine and at the present day many private gardeners and 
orchardists have started stocking insecticides and appliances and carry 
on insecticidal operations as a regular agricultural practice. One such 
garden I have noted is an excellent and well .conducted orchard in 
Panyam in Kurnool district. 

A word or two may be added regarding fumigation with insecti¬ 
cides. Though this process has not as yet been started by individual 
farmers, a considerable amount of work has been done by the agricul¬ 
tural department all over India. In 1921, the Imperial E^ntorhologist 
appears to have fumigated with success with cyanide a’ big cigar 
factory which was badly infested with the cigar beetle (Lasioiernia), 
During the past two years over 300 consignments of various kinds of 
seeds, cuttings, plants, tubers, etc., have passed through this opera¬ 
tion in the office of the writer for purposes of quarantine and issue of 
pcsl free certificates for commodities either going out of the country 
or being imported into it. The bulk of the work has been done with 
Carbon bisulphide and only on one or two occasions has cyanide fumi¬ 
gation been tried, this latter method being adopted to fumigate build¬ 
ings to rid them of insect pests and other vermin. It is not unlikely 
that such fumigation may come into greater use when people begin to 
think of some effective remedy to get rid of bugs and other pests from 
public resorts and conveyances. 

Present Position and the Future Outlook. It may be seen from 
the above that an increase in demand for insecticidal measures and 
consequently a proportionately greater need for insecticides are sure 
to arise in the future. It might be, therefore, advantageous to-exa¬ 
mine the different aspects of the subject, pointing out at the same 
time the essential needs and the existing difficulties in the matter and 
then put forward some suggestions for the future. In the first place 
there are certain important items which the party that attempt? to 
adopt insecticidal measures should keep prominently in view to ensure 
success. These are, to start the operation at the proper time, use the 
proper material and apply it thoroughly. While it is certainly the 
look out of the gardener to get the necessary knowledge to judge of 
the correct time by gradual experience, he is practically powerless ai 
present with regard to the other two factors—the proper material and 
thorough application ; for, they depend a great deal on the quality of 
the insecticide and the efficiency of the appliances he is able to procure. 
Let u.s consider these aspects for a moment. The success of any such 
insecticidal measure depends mostly on the merits of the insecticides 
used. In the opinion of the writer the fundamental pre-requisites of 
any insecticide are (a) efficiency in killing or deterring the pests for 
which it is intended, (b) safety of the insect infested plant, (c) easy 
availability, and Id) comparative cheapness. The first two may’ be 


352 


77ic Madras A f^iiciiUitral Journal Vol.'xxii. TMo. 10. 


together termed insecticidal efficiency. From-the point of view oi the 
farmer it is very important that any material which claims* to be a 
good insect killer should not only justify its claim to that property 
but it should at the same time be absolutely harmless to the plant to 
which it is applied; otherwise the remedy will be worse than .the 
malady. Speaking of efficiency, the important characters, of insecti¬ 
cides in general and stomach poisons in particular are that they should 
be insoluble in water, incapable of being absorbed by the plant and 
stable in quality both while kept in stock or after application oh any 
plant; the physical and chemical properties of the various oil prepar¬ 
ations and emulsifying agents such as viscosity, volatability, wetting and 
spreading qualities, etc., are also important in the way. Now-a-days 
when the demand for insecticides is gradually on the increase.there is 
naturally a tendency on the part of commerial concerns dealing in 
drugs and chemicals to put on the market different kinds of stuffs with 
all sorts of absurd claims as to their insecticidal and other properties. 
The purity of the ingredients of the various nostrums advertised go 
untested and at present Government have no control over such 
charlatanistic ways. In the opinion of the writer, it is none too early 
for the authorities to come to the rescue of the poor and credulous 
farmer who is sure to be dodged and cheated by unscrupulous vendors 
of quack nostrums. If the present state of affairs is allowed to 
continue the position with regard to this matter of insecticides will 
reach a very deplorable stage ; all sorts of worthless substances will 
flood the market and agricultural journals with attrative advertise¬ 
ments of useless and untried wares and the agricultural public which 
has often a tendency to patronise anything that is loudly advertised 
goes in for such stuffs and get disappointed. Apart from misleading 
the public in various ways, such a position may, in course of time, 
affect the credit not only of reliable insecticides of tried merit but 
would even create some want of confidence in agricultural officers. 
This was the condition in the United States of America before the year 
1910 and to avoid such consequences, the United States Government 
passed a Federal Insecticide Law in 1911. The outstanding features of 
this act were (1) All manufacturers of stomach poisons like Lead 
arsenate and Paris green should conform to the standard specifications 
laid down in the Act, (2) All insecticides shall bear a label containing 
a statement as to percentage of active and inert ingredients in the 
material, (3) Insecticides containing arsenic should show in the label 
the percentage of arsenic in different forms. (4) Criminal proceed¬ 
ings will be started against those for advertising substances wdth 
false or misleading labels, (5) All insecticides, should be up to the 
standard under which they are sold, and (6) No insecticide shall con¬ 
tain any substance which may be injurious to vegetation. To work 
these provisions properly, inspectors are appointed who analyse 
and test samples of various proprietory remedies and institute the 
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usual proceedings against law-hreakers. In this way the pubic have 
been' protected to a considerable extent from being swindled in various 
ways by unscrupulous vendors of quack preparations. It is needless to 
add that such action on the part of the authorities will go a great 
way in popularising really effective insecticidal measures and helping 
the farmer substantially in his pest control work. In 1928, the U. S. 
Government brought together these insecticide laws with the food and 
drugs regulations and since then, a Department of Food, Drug and 
Insecticide (Fungicides included) administration has been in existence. 
The case of insecticides and fungicides is exactly oh a par with Ferti¬ 
lizers for which legislation is often called for. 

Coming to easy availability and comparative cheapness, they depend 
a good deal on the possibilities of getting insecticides locally made as 
n result of local talent and indigenous manufacture. .At present 
many of the insecticides come from outside the country and are 
naturally dear and often beyond the reach of the poor ryot. There 
are, however, signs to show that attempts are being made here and 
there both by official and private chemists and entomologists to 
discover and introduce insecticides of different kinds from locally avail¬ 
able materials and it is highly necessary that such attempts should 
be encouraged in every way. One very notable example of this 
kind is the attempt to make use of indigenous fish poisons as 
insecticides as recently described in a paper * by the Mysore Ento¬ 
mologist Mr. T. V. Siibramaniam. There is no doubt .that as 
years go by, numerous such di.scoveries will be made and cheap, safe 
and easily available insecticides will come into use. Until then it 
would be advisable, in the opinion of the writer, to stock fairly good 
quantities of some of the well known insecticides and appliances in 
agricultural co-operative societies in central villages and make these 
available to local farmers at reasonable prices; it is also desirable that 
a similar small stock should form part of the paraphernalia of the 
rural agricultural demonstrator in every tract. Unless insecticidc.s 
are readily available vit the shortest notice the opportunity for adopting 
the measure and saving the crop would be certainly lost in mo.st 
cases. To avoid this delay to a great extent, metho<is ol preparing 
home made remedies like Kerosene emulsion. Tobacco decoction. 
Bordeaux mixture and similar preparations, might be advised to the 
villagers not only by means of vernacular leaflets but by actual de¬ 
monstration by the local agricultural officer. 

The writer believes that, if at least some of the above siig,'>cstions 
placed before this gathering of agriculturists receive some attention 
in the future, it would contribute suhstantjnliy towards the more 
effective and oc<iriomicrd use of in.sccticidal methods in India. 

“ I'JiL-in.-u.'tichV.i! propcrllc.'*‘>f indigcooLis fr-h pnisons--Juiirnal 

M ihc ’vtysor<j Aariculluryl fmd Kxpi-rimenJ.tl Union --XI1I. j'p. 19 • 
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Miohelia sp. 

1. Aspidiotus camelliae Sign. Eamakiislina. Pusa Bull. No. 197, 

p. 23 (1929), Ceylon. 

2. Ceroplastes floridensis Comst. Ramalaislina. Pusa Bull. No. 

197, p. 40 (1929), Courtallam. 

3. Parlatoria caliantMua Ber. and Leon. Green. Rec. Ind. Mus., 

Vol. XVI, p. 445 (1919), Madras. 

4. Tachardina lobata Cbamb. Ramalaisbna. Pusa Bull. No. 197, 

p. 66 (1929), S. India. 

Michelia Champaca. 

1. Aspidiotus camelliie Sign. Green. J. Bom. Nat. Hist. 8oc., Vol. 

XIIT, p. 71 (1900-1901), Ceylon. 

2. Lecanium punctnliferum Gr. Green. Cocc. of Ceylon, p. 205 

(1896-1922), Ceylon. 

3. Tacbardina lobata Cbamb. Green. Cocc. of Ceylon, p. 416 

(1896-1922), Soutb India. 

Michelia nilagirica. 

L Walkeriana ovilla Gr. Green. Cocc. of Ceylon, p. 449 (1896^ 
1922), Ceylon. 
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INDO-CEYLONESE OOCCID^. 




ANONACE^, 

Anona sf. 

1. Icerya jegyptiaca Dougl, Green. Gocc. of Ceylon, p. 440 (1896* 

1922), Ceylon. 

2. Lecaniuni longulum Dougl, Green. Cocc. of Ceylon, p. 222 (1896- 

1922), Ceylon. 

3. Lecanium marsupiale Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 48 (1929), Ceylon. 

4. Metacardia (Tachardia) conchiferata Gr. Ramakrislina.. J. Bom. 

Nat. HiA. Soc., Vol. XXXI, p. 451 (1926), Ceylon. 

5. Pseudococcus citri Rossi. Green. Cocc. of Ceylon, p. 376 (1896- 

1922), Ceylon. 

6. iSaissetia nigra Nief. Green. Cocc. of Ceylon, p. 230 (1896-1922), 

Ceylon, 

Anona muricata. 

1. Lecanium longulum Dougl. Green. Cocc, of Ceylon, p. 222 
(1896-1922), Ceylon. 

Anona fdlustria. 

1. Metachardia (Tachardia) conchiferata Gr. Green. Cocc. o! 
Ceylon, p. 408 (1896-1922), Ceylon. 

Anona squamosa. 

1. Ceroplastes fioridensis Comst. Ramatrishna. Pusa Bull. No, 

197, p. 40 (1929), Pusa. 

2. Laccifer communis Mahdihassan. Cliamberlain. Bidl. Eni. Res. 

Vol. XVI, p. 38 (1925-26), India. 

3. Pseudocoocus ^drgatus Ckll. Ramalrrislma. Pusa Bull. No. 197, 

p. 59 (1929), Coimbatore. 

Bocagea ohliqua. 

1. Lecanodiaspis maloboda Gr. Green. Cocc. of Ceylon, p. 301 
(1896-1922), Ceylon. 

Miliusa indica. 

j. Parlatoria atalantise Gr. Ramakrislina. Pusa Bull. No. 197, p. 34, 
1 i929), Courtallam. 

PolyaltJda sp. 

]. Aspidiotus orientalis Newst. RamakrisLna. Pusa Bull. No. 197, 
p, 21 (1929), S. India, 
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MENISPERMACE^S:, 

Cocculus S'p. 

1. Tcerya seychellariim V/estw. Green. Cocc. of Ceylon, p. 441 
(1896-1922), Ceylon. 


Cocculus indicus, 

1. Mytilaspis citricola Pack. Green. Tnd. Mus. Notes, Vol, IV, No 
I, j). 1 (1900), Ceylon. 

Cocculus macfocarpus. 

1. Mytilaspis coccuii Gr. Green. Cocc. of Ceylon, p. 82 (1896-1922), 
Ceylon. 

Cyclea Burmanni. 

1. Phenacoccus insolitus Gr. Green. Cocc. of Ceylon, p. 390 (1896’ 
1922), Ceylon. 


BEEBERIDACE^. 
Berheris tinctoria. 

1. Icerya pnrcbasi Mask. Ootacamund. 


CAPPARTDACE.®. 

Capparis sp. 

1. Aspidiotus pseudocamellife Gr. Eamakrislina. Pusa Bull. No. 

197, p. 24 (1929), Ittige, Bellary. 

2. 4.spidiotas rossi Mask. Eamakrishna. P^lsa BvM. No. 197, p. 22 

(1929), Ceylon. 

3. Phenacoccus iceryoides Gr. Eamakrislina. Pusa Bull. No. 197, 

p. 62 (1929), Surat. 

4. Pinnaspiis aspidistra} Sign. Eamakrislina. Pusa Bull. No. 197, 

p. 18 (1929), Ceylon. 

5. Saissetia nigra Niet. Eamakrislina. Pusa Bull, Nn. 197, p. 42 

(1929), Bengal. 

Gappans horrida. 

1. Pkenacoccus iceryoides Gr. Green. Cocc. of Ceyloii, pi. 392 (1896- 
1922), Surat. 

Capparis Moonii. 

1. Aspidiotus rossi Mask. Green. Cocc. of Ceylon, p. 45 (1896-1922), 
Ceylon. 
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IKBO-CEYLONESE COCCIU^. 


CAPPABIDACE^— 

Capparis Moonii —contd, 

2. Lecanium capparidis Gr. Green. Cooc. of Ceylon, p. 187 (1896- 

1922), Ceylon. 

3. Finnaspis aspidistras Pigii. Green. Coc-c. of Ceylon, p. Ill (1896- 

1922), Ceylon. 

Gapparis stylosa. 

1. Aspidiotus (Hemiberlesia) pseudocamellis'- Gr. Green. Rec. Ind. 
Mus., VoL XVI, p. 439 (1919), Itt.ige, Bellary. 

Gynandropsis sp. 

1. Clnonaspis gynandropisis Gr, Green. J. Bom. Nat. BiM. Soc., 
VoL XXVIII, p. 1017 (1922), Ceylon. 

BIXACBJE. 

FlaeourHa sp. 

1. Aulacaspis liaeourtiaj Rntln Eamakrislina. Proc. IVth Ent. 

Meet. Pnsa, p. 355 (1921), Ceylon, 

2. Howardia biclav’s Comst. Green. Cocc. of Ceylon, p. 153 (1896- 

1922), Ceylon. 

3. Parlatoiia cingala Or. Green. Cocc. of Ceylon, p. 166 (1896-1922), 

Ceylon. 

4. Tacbardina lobata Gbamb. Eamakrislina. Pusa Biill. Xo. 197, 

p. 66 (1929), Ceylon. 

Flacoufiia RamontcM. 

1. Diaspis flaconrti® Enth. Rutlierford. Bull. Ent. Res., Vol. V, 

p. 259 (1914-15), Ceylon. 

2. Howaidia biclavis Comst. Buttierford. Bull. Ent. Res., Vol. V, 

p. 259 (1914-13), Ceylon. 

3. Taohardina lobata Chamb. Gbamberlaiii, Bull, Ent. Res., Vol. 

XIV, p. 208 (1923-24), Ceylon. 

Bcolopia, sf. 

i. Paxlatoria cingala 6r. Green, Cocc. of Ceylon, p. 166 (1896- 
1922), Ceylon. 

POLYGALACE^. 

,4 anitio'poyuum jiavescsns. 

1. Cryptoparlatoria parlatorioides Lind. Eamakrishna, Proc. IVth 
Ent. Meet.. Pusa, p. 362 (1921), India. 
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litDO-CEYLONESE COCCIi)^. 


CAPPAEIDACE^—conicZ. 

Ca'pfaris Moonii —contd. 

2. Lecaniuia capparidis Gr. Green. Cocc. of Ceylon, p. 187 (1896- 

1922), Ceylon. 

3. Pinnaspis aspidistraj Bign. Green. Cocc. of Ceylon, p. Ill (1896- 

1922), Ceylon. 

Oapparis stylosa. 

1. Aspidiotus (Hemiberlesia) pseudocamellia^ Gr. Green. Rec. Ind. 
Mus., ¥ol. XVI, p. 4o89 (1919), Ittige, Bellary. 

Gynandfopsis sp. 

1. Chionaspis gynandropsis Gr. Green. J. Bom. Nat. Hist. Soc., 
VoL XXViri, p. 1017 (1922), Ceylon. 

BJXA^OBiE. 

FlacourHa sp. 

1. Aulacaspis flacourtiss Buth. Ramakrislma. .Proc. IVth Ent. 

Meet. Pusa, p. 356 (1,921), Ceylon. 

2. Howardia biclav’S Corost. Green. Cocc. of Ceylon, p. 153 (1896- 

1922), Ceylon. 

3. Parlatoria cingala Gx. Green. Cocc. of Ceylon, p. 166 (1896-1922), 

Ceylon. 

4. Taciardina lobata Chamb. Eamalvrislrna. Fusa Bull. No. 197, 

p. 66 (1929), Ceylon. 

Flacourtia Ramontchi, 

1. Diaspis flacourtise Rntii. Rntlierford. Bull. Ent, Res., Vol. V, 

p. 259 (1914-15), Ceylon. 

2. Howardia biolavis Comst. Eutberford. Bull. Ent. Res., Vol. V, 

p. 259 (1914-1:3), Ceylon, 

3. Tachardina lobata Chamb. Cbamberlain, Bull. Ent. Res., Vol. 

X.iy, p. 208 (1923-24), Ceylon. 

Scolopia sp. 

1. Parlatoria cingala Gr. Green, Cocc. of Ceylon, p. 166 (1896- 
1922), Ceylon. 

POLTGALACEiE. 

Xanthophyllum flavescens. 

1. Cryptoparlatoria parlatorioides land. Raraakrislina. Proc, IVtb 
Ent. Meet.. Puaa. n. 362 (1921). India. 
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POETULACACE.®. 

Talinvm sp. 

1. Pseudococcus virgatiis Ckll. Green. Coco, of Ceylon, p. 372 
(1896-1922), Ceylon. 

TAMAEISCACEiB. 

Tamarix sp. 

1. Ceroplastes floridensis Comsf. Ramakrislina. Pusa Brill. No. 
197, p. 40 (1929), N. India. 

Tamarix aftiovlata. 

1. Naiacoccus serpenlimis Gr. Green. Ree. Ind. Mus., Yol. XVIIT, 
p. 118 (1919-21), Lahore. 

Tamarix stricta. 

1. Naiacoccus serpentinus var. minor, Gr. Green. Rec. Ind. Mus., 
Yol. XVIII, p. 118 (1919-21), Nasratahacl, Sei.etan, Quetta. 


HYPERIOACE^. 
ffyperierim mysorensis. 
1. Icerya purchasi Mask. Ootacamund. 


Res., Voi. V, 
1. Res., Vol. V, 
Ent. Res., Vol. 


p. 166 (1896- 


a. Proc. IVtli 


GUTTIEEE^.. 

Calophyllum sp. 

1. Aspidiotus dictjospermi Morg. Ramakiislma. Pusa Bull. No. 

197, p. 24 (1929), Ceylon. 

2. Aspidiotus dictyospermi vai. arecce, Newst. Green. J. Bom. 

Nat. IJist. Soc., Vol. XIII, p. 66 (1900-01), Ceylon. 

3. Ceroplastes aotiniformis Gr. Ra,makrishna. Pusa Bull. No. 197, 

p. 39 (1929), 8. India. 

4. Ceroplastes rubens 'Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 40 (1929), Coimbatore. 

r>. Erioides cuneiformis Gr. Green, Coco, of Ceylon, p. 365 (1896- 
1922), Ceylon. 

6. Lecanium bicriiciatiim Gr. Green. Coco, of Ceylon, p. 214 (1896- 

1922), Ceylon. 

7. Lecanium (Paralecanium) calopbylli Gr. Green. Cocc. of Ceylon, 

p. 2-10 (1896-1922), Ceylon. 














6 INDO-CEYLONESE COCCIDJS. 

GUTTIFEK^-cwfi?. 

CalopJiyllum sp. —contd. 

8, Lecanium (Paraleoanium) expansum Gr. Eamakrislma. Pusa 

Bull. No, 197, p.47 (1929), Madras, S. Arcot. 

9. Lecanium frontale Gr. Green. Coce. of Ceylon, p. 192 {189fi- 

1922), Ceylon. 

10. Lecanium tessellatum Sign. Ramakrishna. Pusa Bull. No. 197, 
p. 48 (1929), Coimbatore. 

Galophyllum tomeutosum. 

1. Ceroplastes ruLens Mask. Green. Coco, of Ceylon, p. 273 (1896- 
1922), Ceylon, 

Oalophyllum Walken. 

1. Aspidiotus calophylli Gr. Green. J. Bom. Nat. Hist. Soc., Vol. 

XXVIII, p. lOOS (1922), Ceylon. 

2. Asteroiecanium gutta Gr, Green, J. Bom. Nat. Hist. Soc., Vol. 

XXVIII, p. 1036. 

3. Lecanium (Paraiecanium) mancum Gr. Green. J. Bom. Nat. 

Hist. Soc., Vol. XXVIIT, p. 1024. 

4. Lecanium tripartitum Gr. Green. J. Bom. Nat. Hist. Soc., Vol. 

XXVIII, p. 1026. 

Garcinia sp. 

1. Piihdnaria psidii Mask. Green, Coco, of Ceylon, p. 266 (1896- 
1922), Ceylon. 

Ga'rcinia Cowa. 

1. Parlatoria pergandii Comst. Green. Reo. Ind. Mus.^ Vol. XVI, 
p. 445 (1919), Singbum, Pusa,. 

Garcinia indica. 

1. Aspidiotus ficus A.sb. Eama Eao. J. Bom. Nat, Hist. Soc., Vol. 

XXIII, p. 134 (1914-15), Bombay. 

2. Fiorinia fronticontracfca N. sp. Eama Eao, J. Bom. Nat. Hist. 

Soc., Vol. XXIII, p. 135. 

3. Parlatoria proteus Curtis. Eama Eao. J. Bom. Nat. Hist. Soc.. 

Vol. XXIII, p. 134. 

4. Vinsonia stellifera Westw. Eamakrislma. Pusa Bull, No. 197, 

p. 41 (1929), Bombay. 
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, RamakrisliDa. Pusa 
■cot. 

Devlon, p. 192 {189r»- 
, Pum Bull. iSTo. 197, 


■ Ceylon, p. 273 (1896- 


. Plat. Hist. Soc., Voi. 
Nat. Hist, Soc., Vol. 
Ireen. J. Bom. Nat. 
. Nat. Hist. Soc., Voi. 


Ceylon, p. 265 (1896- 


%d. Mus., Vol. XVI, 


Nat. Hist. Soc., Voi. 
J. Bom. Nat. Hist. 
Bom. Nat. Hist. Soc., 
Pusa Bull. No. 197, 


GUTTIFER^— concld. 

Garoirtia spicaia. 

1. Ceroplastes riiliens Mask. Green. Coce. of Ceylon, p. 273 (1896- 

1922), Ceylon, 

2. Lecanium (Paralecaninm) iconatum 6r. Green. Cocc. of Ceylon, 

p. 245 (1896-1922), Ceylon. 

3. Vinsonia stellifera "Westw. Green. Coco, of Ceylon, p. 281 (1896- 

1922), Ceylon. 

Mesua jerrea. 

1. Aonidia ferrea Ruth. Ramakrishna. Proc. IVth Ent. Meet., 

Pusa, p. 369 (1921), Ceylon. 

2. Aonidia naesuse Gr. Ramakrishna. Proc. IVth Ent. Meet., Pusa, 

p. 358, Ceylon. 

3. Aonidia perplexa Gr. Ramakrishna. Proc. IVth Ent. Meet., 

Pusa, p. 358, Ceylon. 

4. Amorphococcns mesuse Gr. Green. Cocc. of Ceylon, p. 343 (1896- 

1922), Ceylon. 

5. Aspidiotus cuculus Gr. Ramakrishna. Proc. IVth Ent. Meet., 

Pusa, p. 357 (1921), Ceylon. 

6. Gymnaspis spinomarginata Gr. Ramakrishna. Proc. IVth Ent. 

Meet., Pusa, p. 359, Ceylon. 

7. Lepidosaphes ambigna Ruth. Ramakrishna. Proc. IVth Ent. 

Meet., Pusa, p. 360, Ceylon. 

8. Parlatoria mesum Ruth. Ramakrishna. J. Bom. Nat. Hist. Soc,, 

Vol. XXXI, p. 467 (1926), Ceylon. 

TERNSTRCEMIACE.E. 

Camellia sf. 

1. Eiorinia fiorinife Targ. & Tazz. Green. Cocc. of Ceylon, p, 95 
(1896-1922), Ceylon, 

Camellia TJiea. 

1. Aspidiotus aurantii Mask. Coquillet, hid. Mus. Notes, Vol. II, 

No. 5, p. 133 (1891-1893), India. 

2. Aspidiotus camellise Sign. Ramakrishna. Pusa Bull. No. 197, 

p. 23 (1929), Nilgiris and Ceylon. 

3. Aspidiotus cyanophylli Sign. Ramakrishna. Pusa Bull. No. 197, 

p. 23 (1929), Ceylon. 

4. Aspidiotus destructor Sign. Ramakrishna. Pusa Bull. No. 197, 

p. 21, Ceylon. 
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TERNSTRCEMACB^— 

Gatneliia Thea — cordd, 

5. Aspidiotus dictyospermi Morg. Ramakrislma, Pusa BulL No* 

197, p. 21, N. India. 

6. Aspidiotas dictyospermi %'ar. arecce ^^ewst. Barlow. Ind. Mus. 

Notes, Vol. IV, p. 119 (1900), Ceylon. 

7. Aspidiotus hederese. Vail. Green. Ind. Mus. Note^s, Vol. IV, 

No. 1, p. i (1900), Ceylon. 

8. Aspidiotus Lranspareii?. Gr. Saraakrislma. Pusa Bull. No. 197, 

p. 22 (1929), Coimbatore, Ceylon. 

9. Aulocaspis pentagona tLeee Mask. Barlow. Ind. Mus. Azotes, 

Vol. IV, No. 2, p. 60 (1900), Ceylon. 

10. Gerococcas ficoides Gr. Green. Ind. Mus. Notes, Vol. V, No. 3, 

p. 102 (1903), Dliars. 

11. Ceroaema japonica Mast. Ramakrishna. Proc. IVtli Ent. ]\Ieet., 

Pusa, p. 345 (1921), Bengal. 

12. Ceroplastes ceriferua And. Atkinson. Ind. Mus. Notes, Vol. I, 

No. 4, p. 189 (1889-1891), Kangra Valley. 

13. Ceroplastes floridensis Comst. Ramakrislma. Pusa Bull. No. 197, 

Kangra Valley, p. 4.0 (1929), Travancore, Ceylon. 

14. Ceroplastes myrica? Linn. Green. Ind. Mus. Notes, Vol. V, No. 1, 

p, 7 (1903), Upper .Assam. 

15. Ceroplastes rube.ns Mask. Ramaki'ishna. Pusa Bull. No. 197, 

p. 40 (1929), Ceylon. 

16. Chionaspis caroli Gr, Green. Reo. Ind. Mus., Vol. .XVI, p. 435 

(1919), Darjeeling. 

17. Chionaspis manni Gr. Ramalirishna. Proc. IVth Ent. Meet., 

Pusa, p. 352 (1921), Kangra, Calcutta. 

18. Brioohiton thesn Gr. Ramakr].shna.. Proc. IVtIi .Ent. Meet., 

Pusa, p. 346, Darjeeling. 

19. Biorinia tioriniie Ta,rg. & Tazz. Ramakrislma. Proc. IVth Ent. 

Meet., Pusa, p. 354, Ceylon. 

20. Fiorinia these Gr. Green. Ind. Mus. Notes, Vol. V, No. 1, p. 3 

(1903), Kangra. 

21. Hov/ardia biclavis Comst. Raiiiakri,shna. Pusa Bull. No. 197, 

p. 20 (1929), Nilgiris. 

22. Icerya mgj^tiaca Dougl. Green. Coco, of Ceylon, p. 440 (1896- 

1922), Ceylon. 

23. Icerya purchasi Mask, Green. Cocc. o.f Ceylon, p. 437 (1896- 

1922), Ceylon. 

24. Lecanium disorepans Gi Green. Cocc. of Ceylon, p. 200 (1896- 

1922), Ceylon, 
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Fusa BulL No* 

clow. Ind. Mui:. 

Notes, Vol. IV, 

a Ball. No. 197, 

nd. Mus. Notes, 

s, Vol. Y, No. 3, 

TYtli Ent. Meet., 

{s. Notes, Vol. 1, 

■Msa Bnll. No. 197, 
fIoh. 

lies, Vol. V, No. i, 
m Bull. No. 197, 
Vol. XVI, p. 435 
IVtli Ent. Meet., 
'.Vtli Ent. Meet., 
Proc. IVtE Ent. 
ol. V, No. 1, p. 3 
iff Bull. No. 197, 
Ion, p. 440 (1896- 
an, p. 437 (1896- 
Ion, p. 200 (1896- 


TEKNSTECEMIACE^^ cowcM. 

Camellia Thea —conoid. 

25. Lecaninm hesperidum Linn. Green. Cocc. of Ceylon, p. 189 

(1898-1922),'Ceylon. 

26. Lecanium formicarii Gr. Samalirislina, Piisa Bull. No. 197, 

p. 47 (1929), Ceylon. 

27. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896-1922), 

Ceylon. 

28. PlienacocGus ornatus Gr. Ramakrislfna. Pvsa Bull. No. 197, 

p. 62 (1929), Ceylon. 

29. Pinnaspis separata Gr. Green. Ind. Mus. Notes, Vol. V, No. 1, 

p. 5 (1903), Darjeeling. 

30. Piimaspis these Mask. Green. Coco, of Ceylon, p. 113 (1896-1922), 

India, Himalayas. 

31. Pseudococcus filamentosus var. corymbatus Gr. Green. Cocc. 

of Ceylon, p. 379 (1898-1922), Ceylon. 

32. Pulvinai’ia psidii Mask. Green. Cocc. of Ceylon, p. 265 (1896- 

1922), Ce}'lon. 

33. Eipersia thete Ruth. .Eamakrislma. Proc. IVth Ent. Meet., 

p. 345 (1921), Oeylom 

34. Saissetia liemisph^rica Targ. Ramakrishna. Fusa Bull. No. 197, 

p. 44 (1929), S. India. 

35. Saissetia hemisphaaica var. jilicum Bdv. Ramakrishna, Fusa 

Bull. No. 197, p. 44 (1929), Nilgiris, 

36. Saissetia heinisplneiica, var. cqffece, "Walk. Green. Ind. Mus. 

Notes, Vol. V, No. 1, p, 7 (1903), Ceylon, India. 

37. Tachardina decorella Mask. Barlow. Ind. M-us. Notes, Vol, IV, 

No. 2, p. 58 (1900), N. India. 

38. Tachardina these Gr. & Mann, Chamberlain. Bull, Ent. Res., 

Vol. XIV, p. 210 (1923-24), Darjeeling. 

Jiurya Sf. 

1. Neitiiera pundaiuoya Gr. Green. Cocc. of Ceylon, p, A61J1896- 
1922), Ceylon. 

DIPTEROCARPACENS. 

Dipterocarpus sp. 

1. Tachaidia lacca Kerr. Green. Cocc. of Ceylon, p 
1922), India, 
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DIPTEROCARPACE^—conicZ. 

SJiorea sp. 

1. Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 

1922), India. 

2. Pedroniopsis beesoni Gr. Ramakrishna. Pusa Bull. No, 197, 

p. 55 ('1929), Ganjam. 


SJiorea rohusta. 

1. Monoplilebus stebbinoi Gr. Ashmead. Ind. Mus. Notes, Vol. V, 

No. .3, p. 101 (1903), India. 

2. Pedroniopsis beesoni Gr. Green. Bull. Ent. Res., Vol. XVII, 

p. 60 (1926-27), Russelkonda, Ganjam. 


SJwrea Tnlura. 

1. Laccifer (Tachardia) lacca Kerr. Ramakrishna. Pusa Bull. No. 

197, p. 65 (1929), Mysore. 

2, Laccifer mysorensis Mahdihassan. Chamberlain. Bull. Ent. Res,, 

Vol XVI, p. 38 (1925-26), India. 


Shorea Tumhuggaia. 

1. Parlatorearum species (incertas sedis) Lind. Ramakrishna. Pusa 
Bull. No. 197, p. 35 (1927), Cnddappah. 


Vateria indica. 

1. Aonidia tentaculata Gr. Ramakrishna. Pusa Bull. No. 197, 

pp. 28 &. 33 (1929), Quilon. 

2. Parlatoria vaterise Gr. Green. Reo. Ind. Mus., Vol. XVI, p. 444 

(1919), Quilon. 


Vatica lanceosfolia. 

1. Aonidia crenulata Gr. Green. Rec. Ind. Mus., Vol. XVI, p. 441 
(1919), Assam. 


Vatica obscura. 

1. Ischnaspis spathnlata Lind. Green. Rec. Ind. Mus., Vol XVI, 
p. 446 (1919), W, Palaknnanda Jumpalai. 
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ti. 


Ceylon, p. 410 (1896- 
Pusa Bull. No. 197, 


I Mus. Notes, Yol. V, 


MALYACEiE. 

.dbutilon sp. 

1. Pheiiacoccus insolitus Gr. Ramalcxislina. Pma Bull. No. 197, 

p. 61 (1929), Coimbatore. 

2. Sais.setia nigra Niet. Green. Coco, of Ceylon, p. 230 (1896-1922), 

Ceylon, 


Cambodia cotton. 

1. Pseudococcns virgatus Ckll. Ramakrishna. Pusa Bull. No. 197, 
p. 58 (1929), Palur, S. Arcot. 


int. Res., Yol. XYII, 


islina. Pusa Bull. No. 
rlain. Bull. Ent. Res., 


. Eamakrlshna. Pusa 
1 . 


Pusa Bull. No. 197, 
Mus., Yol. XYI, p. 444 

14ms., Yol. XYI, p. 441 

Ind. Mus., Yol. XYI, 
lai. 


Cotton. 

1. Cerococcus hibisci Gr. Ramakrisbna. Pusa Bull. No. 197, p. 53 

(1929), Coimbatore, Godaveri, Madura. 

2. Monophlebus octocaadatus Gr. Misra. Proc. Ytb Ent. Meet., 

p. 346 (1923), India. 

3. Pbcnacoccus iceryoides Gr. Ramakrishna. Proc. lYtb Ent. Meet., 

p. 344 (1921), k India. 

4. Plienacoccus hirsutus Gr. Misra. Proc. Yth Ent. Meet., p. 346 

(1923), Pusa. 

5. Pinnaspis minor Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 18 (1929), Sivagiri. 

6. Pseudococcus filamentosus Ckll. var. corymbatus Gr. Rania- 

krishna. Pusa Bull. No. 197, p. 59 (1929), Coimbatore. 

7. Pseudococcus virgatus Ckll. Ramakrishna. Proc, lYth Ent. 

Meet., p. 343 (1921), India and Ceylon. 

8. Pulvinaria mardma Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 37 (1929), Palur, S. Arcot. 

9. Saissetia nigra Niet. Ramakrishna. Pusa Bull. No. 197, p. 42 

(1929), Bengal, Coimbatore. 

Hibiscus cocculentus. 

1. Phenacoccus glomeratus Gr. Green. Cocc. of Ceylon, p. 390 
(1896-1922), Ceylon. 

Hibiscus esculentus. 

1. Ceroplastes floridensis Comst. Ramakrishna. Pusa Bull. No, 197, 

p. 40 (1929), N. India. 

2. Phenacoccus glomeratus Gr. Ramakrishna. J. Bom. Nat. Hist. 

Soc., Yol. XXXI, p. 453 (1926), Ceylon. 
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MALVACE^—con^t?. 

Hibiscus esGulentus — oontd. | 

3. Saissetia kemisphaarioa Targ. Misra. Proc. Vtk Ent. Meet., j 

p. 348 (1923), India. i 

4. Saissetia nigi-a Met. Kamakrislina. Pusa Bull. No. 197, p. 42 j 

(1929), Coimbatore. 


Hibiscus liliijiorus. 

1. Gerococcus hibisci Gr. Misra. Proc. Vth Ent. Meet., p. 346 
(1923), Bombay. 

Hibiscus liosa'sinensis. 

1. Cerococcus biyoides Mask. Eamakrisbna. Pusa Bull., No. 197, 

p. 54 (1929), Madras. 

2. Cerococcus Mbisci Gr. Eamakrisbua. Pusa Bull. No. 197, 

p. 53 (1929), Coimbatore, Godaveri, Madura. 

3. Saissetia nigra Niet. Ramakriskna. Pusa Bull. No. 197, p. 42 

(1929), Coimbatore. 

Gossypium sp. 

1. Pseudococcus lougispiuus Targ. Green. Cocc. of Ceylon, p. 384 
(1896-1922), Ceylon. 


Kydiu sp. 

1. Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896-1922). 
India, 


Kydia calycina. 

1. Laccifer kydia Misra. Misra. Bull. Ent. Res., Vol. XXI, p. 163 
(1930), Silcbar, India. 

Sida sp). 

1. Pkeuacoccus insolitus Gr. Ramakrishna. Pusa Bull. No. 197) 

p. 61 (1929), Coimbatore. 

2. Pinnaspis minor Mask. Ramalrrislina. Pusa Bull. No. 197, p. 18 

(1929), Peer made. 

3. Pulvinaria maxima Gr. Ramakrishna. Pusa Bull, No. 197, 

p. 37 (1929), Walayar, 
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-contd. 

—contd, 

5 ra. Proc. Vtli Ent. Meet., 

. Pusa Bull. No. 197, p. 42 

\oms. 

'oc. Vth Ent. Meet., p. 346 

tensis. 

jrisliiia. Pusa BulL No. 197, 

.shna. Pusa Bull. No. 197, 
iveri, Madura. 

a. Pusa Bull. No. 197, p. 42 

sp. 

reen. Cocc. of Ceylon, p. 384 

;c. of Ceylon, p. 410 (1896-1922), 
ina. 

:i. Ent. Res., Vol. XXI, p. 163 

krishna. Pusa Bull, No. 197, 
aa. Pusa Bull. No. 197, p. 18 
ishua. Pusa Bull. No. 197, 


MALVACEiE—confcZ. 

Sida cordifolia. 

1. Phenacoccus insolitus Gr. Ramakrishna. Pusa Bull, No. 197, 
p. 61 (1929), Pusa. 

Sida rhombifolia. 

1, Phcnococcus insolitus Gr. Misra. Proc. Ytli Eut. Meet., p. 346 
(1923), India. 

Thespesia sp. 

1. Aspidoproctus cinerea Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 69 (1929), Coimbatore, Ceylon. 

2. Asteiolecanium tbespesia; Gr. Ramakrishna. Proc. IVtb Ent. 

Meet., p. 341 (1921), Ceylon. 

3. Saissetia nigra depressum Targ. Eamakrishna. Proc. IVtb Ent. 

Meet., p. 349, S. India. 

4. Saissetia olese Ber. Ramakrishna. Pusa Bull. No. 197, p. 46 

(1929), S. India. 

.5. Tachardina lobata Cbamb. Ramakrislina. Pusa Bull. No. 197, 
p. 66 (1929), Madanapalle, Cuddappah. 

Thespesia Lampas. 

1 Phenacoccus glomeratus Gr. Green. Cocc. of Ceylon, p. 390 
(1896-1922), Ceylon. 

Thespesia populnea. 

1. Asterolecanium thespesia?. Gr. Green. Coco, of Ceylon, p. 331 

(1896-1922), Ceylon. 

2. Inglisia bivalvata Gr. Ramakrislina. Pusa Bull. No. 197, p. 41 

(1929), Rameswaram. 

3. Pseudococcus filamentosus Ckll. var. corymbatus Gr. Green. 

Cocc. of Ceylon, p. 379 (1896-1922), Ceylon, India. 

4. Pulvinaria thespesise Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 38 (1929), Coringa (Godaveri), Tanjore Dt., Ceylon. 

5. Saissetia nigra Niet. Green. Cocc. of Ceylon, p. 230 (1896-1922), 

Ceylon, Coimbatore. 

6. Saissetia nigra depressum Ckll. Ramakrishna. Pusa Bull. No. 

197, p. 45 (1929), Coimbatore. 

7. Saissetia oless Ber. Green. Coco, of Ceylon, p. 227 (1896-1922), 

Ceylon, 


B 
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MALVACEJ5—eowcM. 

Thespesia populnea —contd. 

8. Taciiardina lobata Cbamb. Cbamberlaiii. Bull. Ent. Res., i 

XIV, p. 208 (1923-24), S. India. 

9. Walkeriana cinerea Gr. Ramakrishna. Pi'oc. IVtli Ent. ik 

p. 338 (1921), S. India., 

STEROULIACEdE. 

Guaziima tomentosa. 

1. Laccifer communis Makdikassan. Ckamkcrlain. Bull. Ent. J 
Vol. XVI, p. 38 (1926-26), India. 

HelicAeres Isom. 

1. Cerococcus indicus Gr. Ramakriskna. Proc. IVtk Ent. Mei 

p. 342 (1921), Sakaranpnr (U. P.). 

2. Eriococcns paradoxus Mask. var. indicus Gr. Barlow. Ind. M 

Notes, Vol. IV, No. 4, p. 210 (1900), Sakaranpur. 

Melochia sp. 

1. Pseudococcus filamentosus Ckll. var. corymbatus Gr. Eai 
kriskna. Pusa Bull. No. 197, p. 59 (1929), Tanjore, 

Pleroipermum suber{folium. 

1. Ctenockiton olivaciu.m Gr. Green. J. Bom. Nat. Hist. Soc., 1 

XXVIII, No. 4, p. 1033 (1922), Ceylon. 

2. Icerya seychellaruni Westvv. Green. Cocc. of Ceylon, p. ' 

(1896-1922). 


TJieobroma Cacao. 

!. Ceroplastes virescens Gr. Green. Cocc. of Ceylon, p. 288 (k 
1922), Ceylon. 

2. Pseudocoecus citri Risso, Ramakriskna. Pusa Ball. No. ] 

p. 57 (1929), Ceylon, Kallar. 

3. Pseudococcus lilacinus Ckll. Green. Cocc. of Ceylon, p. 

(1896-1922), Ceylon. 

4. Pseudoparlatoria ptisilla Gr. Green. J. Bom. Nat. Hist, h 

Vol. XXVIII, No. 4, p. 1011 (1922), Ceylon. 

5. Tacbardia albkaas Gr. Green. Cocc. of Ceylon, p. 413 (1896-19 

Ceylon. 
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—concld. 
m —contd. 

iberlain. Bull. Eni. Ees., Vol 

i. 

isliDa. Proc. IVth Ent. Meet. 

.CE.1. 

entosa. 

^Chamberlain. Bull. Eni. Res 
lia. 

ma. 

hna. Proc, IVtli Ent. Meet.. 
R). 

idicas Gr. Barlow. Ind. Mus. 
)00), Sabaranpnr. 

>?• 

rar. corymbatiis Gr. Eama- 
59 (1929), Tanjore. 

hprifolium. 

J. Born. Nat. Hist. tSoc., Vol 
Ceylon. 

m. Cocc. of Ceylon, p. 441 

Kao. 

Cocc. of Ceylon, p. 288 (1896< 

xishna. Pusa Bull. No. 197, 

?n. Coco, of Ceylon, p. 381 

'.n. J. Bom. Nat. Hist. Soc.. 
12), Ceylon. 

c, of Ceylon, p. 4-13(1896-1922). 


TILIACE,^!. 

Grewia sp. 

1. Aspidiotirs occultus '?ar. elongatvs Gr. Green. J. Bomt,. Nat- 

Hist, Soc., Vol. XVI, p. 345 (1904-05). Ceylon. 

2. Eiorinia tumida Leo. Ramakrislina. Proc. IVth Ent. Meet., 

p. 355 (1921), Ceylon. 

3. Baissetia oleje Ber. Ramalcriabna. Proc. IVtli Ent, Meet., p. 348 

(1921), Ceylon. 

4. Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896-1922), 

India. 


Grewia colwnnaru. 

1. Tylococcus formicarii Gr. Green. Cocc. of Ceylon, p. 368 (1896- 
1922), Ceylon. 


Grewia orientalis. 

1. Aspidiotus occnltus Gr. Green. Cocc. of Ceylon, p. 57 (1896- 

1922), Ceylon. ■ 

2. Aspidiotus occultus var. elongatiis Gr. Earaa.kris.bna. Proc. 

IVth Ent. Meet., p. 357 (1921), Ceylon. 

3. Eiorinia secreta Gr. Green. Cocc. of Ceylon, p. 102 (1896-1922), 

Ceylon. 

4. Baissetia oleae Ber. Green. Cocc. of Ceylon, p. 227 (1896-1922), 

Cevloa. 

V 

5. Tachardia lacca Kerr. 


Triumfetla sp. 

1. Pbenacoecus insolitus Gr, Ramakrisbea. Pusa Bull. No. 197, 
p. 61 (1929), Coimbatore. 


ELAEOCARPACEAl. 

Elwocarpus sp, 

1. Eiorinia fenestrata Gr. (M, S.). Eamakrishna. Pasa Bull, No„ 

197, p. 20 (1929), Coonoor (6,000 ft.). 

2. Lecanium formicarii Gr. Green. Cocc. of Ceylon, p. 190 (1896- 

1922), Ceylon. 

3. Pseudococens sorobiculaium Gr. Green. Ind. Mus. Notes, VoL 

IV, No. 1, p. 8 (1900), Ceylon. 

B 2 










INDO-CEYLONESE COCCID^. 


ELEAOCARPAGE^—coni(^. 


Elceocarpus amoinus. 

1. Pinnaspis scrobicularum Gr. Green. Cocc. of Ceylon, p. 122 (1896' 

1922), Ceylon. 

2. Pseudococcus scrobicularum Gr. Green. Coco, of Ceylon, p. 375 

(1896-1922), Ceylon. 

MALPIGHIACBtE. 

Hiptage Madablota, 

1. Lecanium tessellatum Sign, perforatum, Newst. Green. Cocc. 

of Ceylon, p. 207 (1896-1922), Ceylon. 

2„ Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896-1922), 
Ceylon. 

ZYGOPHYLLACEA5. 

Tribulus sp. 

1. Phenacoccus insolitus Gr. Ramakrislana, Pusa Bulk No. 197, 
p. 61 (1929), Coimbatore. 

GERANIACE^. 

Averrhoa CarMnhola. 

1. Lecanium longulum Dougl. Green. Cocc. of Ceylon, p. 222 
(1896-1922), Ceylon. 

Geraniums. 

1. Diaspis pentagona Targ & Tazz. Green. Cocc. of Ceylon, p. 8i 
(1896-1922), Ceylon. ^ 

Impaiiens sp. 

1. Pseudococcus bromeliee Boucbe. Green. Cocc. of Ceylon, p. 381 
(1896-1922), Ceylon. 

RUTACE^. 

Aegle sp. 

1. Lecanium viride Gr. Ramakrishna. Pusa BvM. No. 197, p. 41 
(1929), Coimbatore. 

.Parlatoria cainellite Gr. Ramakrishna, «7. Bom. Nat. Hist, 8ot 
Vol. XXXI, p. 457 (1926). 
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—mitd. 

ms. 

Hocc. of Ceylon, p. 122 (1896^ 
in. Cocc. of Ceylon, p. 375 

S. 

1 . 

nm, Newst. Green. Cocc. 
'.on. 

Ceylon, p. 200 (1896-1922), 

M. 

ana. Pusa Bull. No. 197, 

i. 

Cocc. of Ceylon, p. 222 

len. Cocc. of Ceylon, p. 89 

jn. Cocc. of Ceylon, p. 381 

Pusa Bidl. No. 197, p. 49 
i, J. Bom, Nat, Hist, Sos.g 


EUTACEiE— contd. 

Aegle MarmeJos. 

1. Aspidiotns orientalis Newst. Misra. Proc. Vth Ent. Meet., 

p. 349 (1923), Aleppey. 

2. Eiorinia sp. allied to probo.9cidaria and frontecontracta. Misra. 

Proo. Vtli Ent. Meet., p. 348 (1923), Pnsa. 

3. Lecaninm viride Gr. Eama.krishna. Pusa. Bull. No. 197, p. 33 

(1929) Coimbatore. 

4. Parlatoria pergandii Comst. Kamakrisbna. Pusa, Bull, No. 197, 

p. 33 (1929), Coimbatore. 

5. Parlatoria pergandii var. camellico Comst. Misra. Proc. Vtb 

Ent. Meet., p. 350 (1923), Pusa. 


Atalantia zeylanica. 

1. Fiorinia atalantise Leo. Eamakrisbna. Proc. IVtb Ent. Meet., 

p. 365 (1921), Ceylon. 

2, Parlatoria atalantise Gr. Eamakrisbna. Pusa. Bull. No. 197, 

p. 34 (1929), Ceylon. 

Chloroxylon Swietenia. 

1. Aspidiotns orientalis Nevrat. Eamakrisbna. Pusa Bull. No. 97, 
p. 21 (1929), S. India. 


Citrus sf, 

1. Aspidiotns aurantii Mask. Eamakrisbna. Pusa Bull. No. 197, 

p. 26 (1929), Pnsa, Ceylon. 

2. Aspidiotns destructor Sign. Misra. Proc. Vtb Ent. Meet., p. 348 

(1923), Kumbalenguna. 

3. Aspidiotns ficus Asb. Eamakrisbna. Pusa. Bull. No. 197, p. 25 

(1929), S. Malabar, Nilgiris, Coimbatore and Maddnr. 

4. Aspidiotns transparens Gr. Eamakrisbna. Pusa Bull. No. 197, 

p. 22 (1929), Bombay, Ceylon. 

5. Aspidoproctus cinerea Gr. Eamakrisbna. Pusa Bull, No. 197, 

p. 69 (1929), Coorg, Ceylon. 

6. Ceroplastes floridensis Comst. Green. lud. Mus. Notes, Yoh TV, 

No. 1, p. 8 (1900), Ceylon. 

7. Cbionaspis, pusa? Gr. Misra. Proc. Vtb Ent. Meet., p. 348 (1923), 

Pusa, India. 

8. Icerya purcbasi Mask, Green. Cocc. of Ceylon., p. 437 (1896- 

1922), Ooty, Ceylon. 
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INBO-CSYLONESB COCCItJiE, 


EUTACEZE— 

Citrus Sp. —contd. 

9. Icerya seycliellarum Westw. Green. Cocc. of Ceylon, p. 4i 
(1896-1922), Ceylon. 

10. Lecanium discrepans Gr. Kamalmshna. Fusa Bull. No, 19| 

p. 50 (1929), Mundaka^'-am. i 

11. Lecaniiim kesperiduin Linn. Eamakrisltna. Pusa Bull. No. 19*i 

p. 46 (1929), Maudapetta, Godaveri Dt., Ceylon. I 

12. Lecanium viride Gr. Kamakrislnia. Pusa Bull. No. 197, p. ■( 

(1929), Ceylon, Bangalore, Nilgiris. ,| 

12. Monophlebus sp. Misra. Proc. Vth, Ent. Meet., p. 346 (1923), Piis^ 

14. Mytila,spis beckii Nevv’st. Ramakrishna. Pusa Bull. No, 19' 

'^p. 30 (1929), Ceylon. 

15. Mytilaspis citricola Pack. Green. Cocc. of Ceylon, p. 78 (189( 

1922), Ceylon. 

16. Mj/tilaspis gloverii Pack. Green. Cocc. of Ceylon, p. 84 (1896 

1922), Ceylon. 

17. Orfchezia insignia Doagk Green. J. Born. Nat. Hist. Soc,., Vol 

XIT, p. 5.50 (1898-99), Ceylon. 

18. Pariatoria cristifera Gr. (MS). Ranaakrishna. Pusa Bui 

No. 197, pp. 25 and 34 (1929), Maddur. 

19. Pariatoria zizyplrus Lucas. Ranaakrishna. Pusa. Bull. No. 19’ 

p. 34: (1929), Coimbatore, Tanjore, Ballygunge (Calcutta). 

20. Phenococcus iccryoides Gr. RamakrisLua. Pusa Bull. No. 19' 

p. 62 (1929), Palacole (Godaveri Dist.). 

21. Pinnaspis aspidistrse Sign. Ranaakrishna. Pusa Bull. No. 19 

p. 17 (1929), Godaveri. 

22. Pseudococcus citri Risso. Green. Cocc. of Ceylon, p. 376 (189 

1922), Ceylon. 

23. Itseudococcus citriculus Gr. Green. Cocc. of Ceylon, p. 3' 

(1896-1922), Ceylon. 

24. Pseudococcus lllamentosus Ckll. var. wrymhatus Gr. Ram 

krislina. Pusa Ball. No. 197, p. 59 (1929), Palacole, Godav; 
Dist, 

26. Pidvinaiia cellulo.sa Gr. Green. Cocc. of Ceylon, p, 262 (181 
1922) Ceylon. 

26. Pul'-inaria psidii Mask. Green. Cocc. of Ceylcn, p. 265 (189 
1922), Mysore, Bangalore, Ceylon. 

27 Saissctia liemisphccrica Targ. Ramakrislina. Pusa Bull. No. 19 
p. 44 (1929), S. India. 

28. Walkeriana cinerea Gr. Misra. Proc, Vth Ent. Meet., p. 3 
(1923), Coorg, Ceylon. 










mCO-CBYLONESE COCGID^. 


I!oce. of Ceylon, p. 441 

i. Pusa Bull. No. 197, 

;na. Pusa Bull. No. 197, 
Ceylon. 

usa Bull. No. 197, p. 49 

Meet., p. 346 (1923), Piisa, 
i. Pusa Bull. No. 197, 

3. of Ceylon, p. 78 (1896- 

. of Ceylon, p. 84 (1896- 

hfh. Nat. Hist. Soc., Vol. 

lakrislina. Ptisa Bull. 

aa.. Pusa. Bull. No. 197, 
lygunge (Calcutta), 
ma. Pusa Bull. No. 197, 

t.). 

na. Pusa Bull. No. 197, 

c. of Ceylon, p. 376 (1896- 

Cocc. of Ceylon, p. 378 

. corymhatus Gr. Rama- 
(1929), Palacolc, Godaveri 

of Ceylon, p. 262 (1896- 

of Ceylon, p. 265 (1896- 

hna. Pusa Bull. No. 197, 

Vtli Ent. Meet., p. 346 


RUTACE^d-conifZ. 

Citrus decmnana. 

1. Aspidiotus aurantii Mask. Ramakrislina. Pusa Bull. No. 197, 

p. 25 (1929), Ceylon. 

2. Aspidiotus transparens Gr. Green. Coco, of Ceylon, p. 62 (1896- 

1922), Ceylon. 

3. Saissetia hemisphasrica Targ. Rama Ran. J. Bom. Nat. Hist. 

Soc., Vol. XXin, No. 1, p. 136 (1914-15), Konkan, 

Evodia sp. 

1. Dinaspis permutans Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 19 (1929), Peria Ghat, Malabar, Ceylon. 

2. Cliionaspis acuminata Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 16 (1929), Peria Ghat, Malabar. 

Eeronia sp. 

1. Anomalacoccus cremastogastri Gr. Ramakrishna. Proc. IVth 
Ent. Meet., p. 342 (1921), Ceylon. 

Feronia elephantum. 

1. Anomalacoccus cremastoga,stri Gr. Green. Cocc. of Ceylon, p. 304 
(1896-1922), Ceylon. 

Qlycosmis pentaphylla. 

1. Lecanium (Paralecanium) geometricum Gr. Green. Cocc. of 

Ceylon, p. 239 (1896-1922), Ceylon. 

2. Viusonia stellifcra Westw. Green. Cocc. of Ceylon, p. 281 (1896- 

1922), Ceylon. 

LirAonia alata. 

1. Aspidiotus orientalis Newst. Ramakrislina. Pusa Bull. No. 197, 

pp. 21 and 34 (1929), Tinneveily. 

2. Leucaspis limoniai Ruth. Ramalaishna. Proc. IVth Ent. Meet., 

p. 358 (1921), Ceylon. 

3. Pariatoria limonite Gr. (MS). Ramakrislina. Pusa Bull. No. 197, 

p. 34 (1929), Mudantliurai, Tinneveily. 

4. Pariatoria pergandii Gomst. Ramakrishna. Pusa Bull. No. 197, 

pp, 33 and 34 (1929), Mundanthurai, Tinneveily. 
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IKDO-CBYLONESB COCCID^. 


RUTACEJS— contd. 

Murraya exotica. 

1. Aspidiotus quadriclaviatus Gr. Ramakrishna. Proe. IVtli Eb i. Tac 

Meet., p. 367 (1929), Ceylon. i 

2. Fiorinia rubrolineata Leo. Ramakrisliiia. Prcc. IVth Enfc. Meet 

p. 365 (1921), Ceylon. 


Murraya Konigii. 

1 . PLenacoccus iceryoides Cr. Green. Coco, of Ceylon, p. 392 
(1896-1922), Ceylon. 


1. Ao 

2. My 


ToMalia aculeaia. 


1. Mytilaspis beckii I'l’evYSt. EaTuakrislina. Pusa Bull. No. 19 

p. 30 (1929), Ceylon. 

2, Mytilaspis citricoia Pack. Green. Coco, of Ceylon, p. 79 (189! 

'^1922), Ceylon. 

SIMARUBACB.E. 


1. Ao 

2. Le 


Ailanthus sp. 

1 . Pseudococcus lilacinus Ckll. Ramakrishna. Pusa Bull. No. 191 

p). 60 (1929), Coimbatore. 1 . P 


Ailanthus excelsa. 

1. Hemilecanium imbricans Gr. Ramakrishna. Pusa Bull. No. 191 

p. 60 (1929), Coimbatore. 

2. Pseudococcus lilacinus Ckll. Misra. Proc. Vth Ent. Meet., p. 34 

(1923), Coimbatore. 


BURSERACEJ3. 1 . I 

Boswellia sp. 

2 . 1 

1 . Ceroplastes ceriferua And. Ramakriskna. Pusa Bull., No. 191 

p. 39 (1929), Tanjore. ; 

2. Pkenacocous iceryoides Gr. Ramakrishna. Pusa Bull. No. 191 

p. 62 (1929), Tanjore. 4 ., ; 

Commiphora Berryi. 5 . 


1 . Parlatoi'ia mangiferse Marlatt. Coimbatore. 
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ishna. Proe. IVth. Ent' 
Free. IVth Eat. Meet; 

'CG, of Ceylon, p. 3921 

Pusa Bull. Eo. IFli 
of Ceylon, p. 79 (189()' 

a. Pusa Bull. No. 191 

la. Pusa Bull. No. 191| 
. Vth Eat. Meet., p. 34( 


, Pusa Bull., No. 191| 

[ 

[ 

Pusa Bull. No. 19li 


BURSERACEiE— contd. 


Garuga sp. 

1. Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896'- 
1922), India. 


MELIACE.®. 

Aglaia sp.. 

1. Aonidia viridis Lind. Ramakrishna. Pusa Bull. No. 197, p. 28 

(1929), Travancore. 

2. Mytilaspis (Lepidosaphes) travancorensi,-? Lind. Ramalmshna. 

Pusa Bull. No. 197, p. 30 (1929), Travaricore. 


Aqlaia minutiflora. 

1. Aonidia viridis Lind. Green. Rec. Ind. Aim.. Vol. XVI, p. 441 

(1919), Travancore. 

2. Lepidosapkes travancorensis Lind. Green. Rec. Ind.. Mus., Vol. 

XVI, p. 446 (1919), Trav’ancore. 


Cedrela sp. 

1. Pseudococcus longispinus Targ. Atkinson. Ind. Mus. Notes, 
Vol. I, No. 1, p. 6 (1889-91), Mysore. 

Cedrela Toona. 

1. Hemilecanium imbricans Gr. Misra. Froc. Vtb Ent. Efeet., 

p. 348 (1923), N. Mysore. 

Melia Azadirachta. 

]. Aspidiotus orientalis Newst. Misra. Proc. Vtb Ent. Meet., p. 349 
(1923), MuzzaHarpur. 

2. Lecanodiaspis azadirachta; Gr. Green. Cocc. of Ceylon, p. 298 

(1896-1922), Ceylon. 

3. Lepidosapbes meliae Gr. Rairiakrisbna. Pusa Bull. No. 197, 

p. 34 (1929), Coimbatore. 

4. Parlatoria camellia' Comst. Ramakrisbna. Pusa Bull. No. 197, 

p. 34 (1929), Coimbatore. 

5. Pulvinaria maxima Gr. Ramakriskna. Pusa Bull. No. 197, 

p. 36 (1929), Coimbatore, 
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INDO-OEYLONESB COCCID^. 


MELIACB^—confc?. 

Sivietenia Mahogany. 


1. Aspidiotus orientalis Newst. Ramakrislina. Pasa Bull. No. 191,. Aspici 
p. 21 (1929), S. India. (It 

!. Aspic 

Walsura piscidia. ( 1 < 

1, Aonidia dentata Lind. Green. Pec. Ind. M.us., Vol. XVI, p. 441^' 

(1919), India. P’ 

i. CMot] 

CELASTEACEiE. P-. 

L Lacci 

Oelastrus ceriferus. Vo 

1. Oeroplastes ceriferus And. Eamakrislma. Pusa Bull. No. 197)^* 
p. 39 (1929), Madras. 

^ ’ 1. Lacci 


Elaeodendron qlaucurn. I". 

B. Lacci 

1 . Eiorinia plana Gr, Eamakrislina. Pusa Bull. No. 197, p. 20 X( 
(1929), Coimbatore, Courtallam (Tinnevelly). 9 . Lacci 

V< 


1 . Erioides rimules Gr. 
Ceylon. 


Euonymus sp. ^ 0 . Lacc: 

Green. Cocc. of Ceylon, p, 3G7 (1890-1922), 

' 1. Leca 

p. 


Oymnospofia sp. 

1. Lecanium gymnospori Gr. Ramakrishna. Pusa Btdl. 
p. 48 (1929), Narasaraopct (Guntur District). 


2 . Pulv 

No. 197, pijiv 
P 


RHAMNACE^. 


Rhamnus virgatus. 

1 , Icerya purckasi Mask. Ootacamund. 

1. Chic 

ZAzyphus sp. p 

1 . Ceroplaste.s cajaui Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 42 (1929), Coimbatore. I 

2. Laecifer (Tachardia) lacca Kerr. Green. Cocc. of Ceylon, p. 410 

(1896-1922), Ceylon. } 

3 . Pulvinaria burldlli Gr. Nevrstead. Bull. Ent. Res., Vol. VIII, 

p. 129 (1917-18), Coimbatore. ^ 
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i. 

y- 

■hna. Pasa Bull. No. 197, 

U 

nd. M/us., Vol. XVI, p, 441 


ma. Pusa Bull. No. 197, 

im.. 

%sa Bull. No. 197, p, 20 
leTelly). 

Ceylon, p. 367 (189G-1922), 

la. Pusa Biill. No. 197, 


. Pusa Bull. No. 197, 
Cocc. of Ceylon, p. 410 
1. Bnt. Res., Vol. VIII, 


EAMNACEiE— 

Zizyphu? Jujuba. 

1. Aspidiotus transparens Gr. Misra. Proc. Vtli Erit. Meet., p. 34'9 

(1923), Bangalore. 

2. Aspidiotus orientalis Newst. Misra. Proc. Vti Eut. Meet., p. 349 

*(1923), India. 

3. Ceroplastodes (‘.ajani Mask. Ramakriskna. Proc. Vth Ent. Meet., 

p. 349 (1923), India. 

4. Ckionaspis megaloba Gr. Ramakrishna. Proc. Vtli Ent. Meet., 

p. 348 (1923), Pusa.. 

5. Laccifer communis Mahdihassan. Chamberlain. B'ull, Ent. Res., 

Vol. XVI, p. 38 (1925-26), India. 

6 . Laccifer indica Misra. Misra. Bull. Ent. Res., Vol. XXI, p. 164 

(1930), Jamunia, India. 

7. Laccifer jhansiensis Misra. Misra. Bull. Evt. Res., Vol. XXI, 

p. 164 (1930), Jhansi, India. 

8 . Laccifer (Tachardia) Jacca Kerr. Ramakrishna. Pusa Bull., 

No. 197, p. 65 (1929), Coimbatore. 

9. Laccifer mysorensis Mabdihassan. Chamberlain. Bull. Ent. Res., 

Vol. XVI, p. 38 (1925-26), India. 

10. Laccifer pusana Misra. Misra. Bull. Ent. Res., Vol. XXT, p. 163 

(1930), Pusa. 

11. Lecanium discrepans Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 50 (1929), Pusa. 

12 . Pulvinaria biirkilli Gr. Ramakrishna. Pusa BtdL No. 197, p. 38 

(1929), Coimbatore. 

13. Pulvinaria maxima Gr. Ramakrishna. Proc, Vth Ent. Meet., 

p. 342 (1923), Coimbatore. 


i VITACE^. 

Vitis sp. 

1. Chionaspis vitis Gr. Green. Ind. Mus. Notes, Vol. IV, No. 1, 

p. 3 (1900), Ceylon. 

2. Lecanium longulum Dougl. Ramakrishna. Pusa Bull. No. 197, 

I p. 46 (1929), Assam. 

I 3. Neitnera pundalnoya Gr. Green. Cocc. of Ceylon, p. 457 (1896- 
j 1922), Ceylon. 

I 4. vSaissetia nigra Niet. Green. Cocc. of Ceylon, p. 230 (1896-1922), 
[ Ceylon. 
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INDO-CEYLONESE COCCIBES. 


VITACEM-contd, 

Viti-s' lancenlaria, 

1. Cbionaspia vitis Gtr. Green. Cocc. of Ceylon, p. 141 (1896-1922)5 
Ceylon. 

Vitis vinifera. 

1. Aspidiotus lataiiicB Sign. Ramakrislina. Pusa Bull. No. 197, 

p. 22 (1929), Coimbatore. 

2. Aspidiotus transparens Gr, Misra. Proc. Vtb Bnt. Meet., p, 349, 

(1923), Pusa. 

3. Ceroplastes actiniformis Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 39 (1929), Coimbatore. 

4. Lecanium longulum Dougl. Ramakrislma. Pusa Bull. No. 197, 

p. 46 (1929), Bangalore. 

6 . Parlatoria pergandii var. camellicB Comst. Misra. Proc. Vtb 
Ent. Meet., p. 350 (1923), Bangalore. 

6 . Pulvinaria maxima Gr. Rama-krishna. Pusa Bull. No. 197, p. 37 
(1929), Salem. 


STAPHYLIAOEiE. 

Turpinia pomifera. 

1 , Aonidia (Greeniella) columnifera Gr. Green. J. Bom. Nat. Hist, 
Soc., Vol. XXVIII, No. 4, p. 1009 (1922), Ceylon. 


SAPINDACE^. 

Dodomba viscosa. 

1. Labioproctus polei Gr, Ramakrisbna. Pusa Bull. No. 197, p. 69 

(1929), Ceylon. 

2. Walkeriana senes Gr. Green. Cocc. of Ceylon, p. 448 (1896-1922), 

Ceylon. 

3. Icerya purcbasi Mask. Ootacamund. 

Filidum decipiens. 

1. Tacbardia albizzise Gr. Green. Cocc. of Ceylon, p. 413 (1896-1922), 
Ceylon. 


Earpullia cupanioides. 

1. Tachardia albizzi® Gr. Green. Cocc. of Ceylon, p.413 (1896-1922), 





INDO-OEYLONESE GOGCI]>^, 




SAPINDACE^—cow«£l. 

Hemigyrosa sp, 

1. Diaspis orientalis Gr. Green. J, Bom. Nat. Hist. Soc,, Voi. 

XXVIII, No. 4, p. 1014 (1922), Courtallam, Tinnevelly. 

2. Gymnaspis ramakrislinse Gr. Green. Rec. hid. Mus., Vol. XVI, 

p. 442 (1919), Courtallam. 

Hemigyrosa canescens, 

1. Gymnaspis ramakrishnsB Gr. Eamakrislina. Pusa Bull. No. 197, 
p. 28 (1929), Courtallam. 

Nephelium Litchi. 

1. Laccifer communis MaMiliassan. Chamberlain. Bull. Enl. Res., 

Vol. XVI, p. 38 (1925-26), India. 

2. Laccifer mysorensis Mahdihassan. Chamberlain. Bull. Ent. Res., 

Vol. XVI, p. 38 (1925-26), India. 

3. Lecanium acutissimum Gr. Green. Cocc. of Ceylon, p. 218 

(1896-1922). Ceylon. 

4. Tachardia albizzise Gr. Green. Cocc. of Ceylon, p. 413 (1896-1922), 

Ceylon. 

Sapindus sp. 

1. Diaspis orientalis Gr. Green. J. Bom. Nat. Hist. Soc., Vol. 

XXVIII, No. 4, p. 1014 (1922), Ceylon. 

2 . Lecanium tessellatum Sign. Ramakrishna. Pusa Bull. No. 197, 

p. 48 (1929). 

Sapindus trifoliatus. 

1. Fiorinia sapindi n. sp, Rama Rao. J. Bom. Nat. Hist. Soc., Vol, 
XXIII, No. 1, p. 135 (1914-15), Poona. 

ScJileichera sp. 

1 . Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896“ 
1922), Ceylon. 

SchleicJtera trijuga. 

1. Aspidiotus orientalis Newst. Misra. Proc. Vth Entl Meet., p. 349 

(1923), India. 

2. Tachardia albizzis? Gr. Green. Cocc. of Ceylon, p. 413 (1896- 

1922), Ceylon. 

3. Tachardia lacca Kerr. Green. Cocc,, of Ceylon, p. 410 (1896- 

1922), India, 











26 


INDO-OEYLONESE COCCID^. 


ANACAKDIACEiE. 

Anaeardium sp. 

1. Cernplastes floridensis Comst. Eamakrislma. Proc. IVth Ent. 
Meet., T>. 346 (1921), S. India. 

Anaeardium occidentale. 

1 . Aspidiotus orientalis Newst. Misxa. Pxoc. Vth Ent. Meet., p. 349 

(1923), Eajnagar, Darbhanga. 

2. Ceroplastes floridensis Comst. Eamakrishna. Pusa Bull. No. 197, 

p. 40 (1929), Bangalore. 

3. Lecanium latiopercnlatum Gr. CkowgLat, Malabar. 

Buchanania sp. 

1 . .Ceroplastes ceriferus And. Eamakrisbna. Pusa Bull. No. 197, 
p. 39 (1929), Central Provinces. 

Mangifera indica. 

1 . Aspidiotus destructor Sign. Eamakrishna. Pusa Bull. No. 197, 

p. 21 (1929), Bombay, Guiaxat. 

2. Aspidiotus dictyospermi Morg. Eamakrishna,. Pusa Bull. No. 

197, pp. 24 and 50 (1929), Tiimevelly. 

3. Aspidiotus ficus Ash. Misra. Proc. Vth Ent. Meet., p. 349 (1923), 

Coimbatore and Poona. 

4. Aspidiotus rossi Mask. Eamakrishna. Pusa Bull. No. 197, p. 22 

(1929), Coconada. 

5. Aspidiotus trilobitiformis Gr. Eamakrishna. Pusa Bull. No. 197, 

p. 26 (1929), Pusa, Coimbatore. 

6 . Ceroplastes actiniformis Gr. Eamalmshna, Pusa Bull. No. 197, 

p. 39 (1929), Coimbatore. 

7. Ceroplastes ceriferus And. Atkinson. Ind. Mus. Notes, Vol. I, 

No. 4, p. 189 (1889-1891), India. 

8 . Ceroplastes floridensis Comst. EamaArislma. Pusa Bull. ISlo. ^'31, 

p. 40 (1929), N. India. 

9. Ceroplastes rubens Mask. Eamakrishna. Ptisa Bull. No. 197, 

p. 40 (1929), Chicacole. Green. Cocc. of Ceylon, p. 273 (1896-' 
1922), Ceylon. 

10. Chionaspis dilatata Gr. Eamakrishna. Pusa Bull. No. 197, p. 15 

(1929), Poona, Bengal. 

11, Chionaspis vitis Gr. Eamakrishna. Pusa Bull. No. 197, p. 14 

(1929), S, India, Pusa, Bangalore, Kollegal, Nilgiris. 
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ANACAEDIACE -contd. 

Mangifera aw-d^ira —coatd. 

12. Diaspis tarberi Gr. Ramakrisbna. Pusd Bull. 197. p. 14 

(1929), Hadagalle, Bellary. 

13. Diaspis eiimamoinii-mangiferEe Newst, Ramakrisbna. Pusa Bull. 

No, 197, p. 14 (1929), Alamanda, Vi?;agapaiam, Sivalapperi. 

14. Diaspis mangiferse Newst. Ramakrisliiia. Piisa Bull. No. 197, 

p. 50 (1929), Tinne^/elly. 

15. Diaspis rosfe Boiicke, Ramakrishna. Pusa Bull. No. 197, p. 13 

(1929), Bangalore, 

16. Gymnaspis niangifera:- Gr. (MS). Ramakrisl'iiia. Pusa Bull. No. 

197, pp. 28, 50, Sivalapperi. 

17. Icerya minor Gr. Misra, Proc. Vth Ent. Meet., p. 346 (1923), 

Pusa. 

18. Icerya seycbellarum Westw. Ramakrisbna. Pusa Bull. No. 197, 

p. 70 (1929), Bombay. 

19. Laccifex (Tachardia) lacca Kerr. Ramakrisbna. Pusa Bull. No. 

197, p. 65 (1929), Saidapet. 

20. Leacbia i’estiva Kiel. Ramakrishna. J. Bom.. Nat. Hist. Soc., 

Vol. XXXI, p. 451 (1926), Bengal. 

21. Lecanium acuminatum Sign. Atkinson, hid. Mus. Notes, Vol. I, 

No. 1, p. 1 (1889-1891), Ceylon. 

22. Lecanium acutissimum Gr. Ramakrisbna. Pusa Bull. No. 197, 

p. 48 (1929), Coimbatore. 

23. Lecanium adersi Newst. Raunakrishna. Pusa Bull. No. 197, p. 47 

(1929), Coimbatore. 

24. Lecanium bicruciatum Gr. Ramakrisbna. P^lsa Bull. No. 197, 

p. 50 (1929), Tinnevelly. 

25. Lecanium discrepans G-r, Ramakrisbna. Ptisa Bull. No. 197, 

p. 50 (1929), Palacoie. 

26. Lecanium besperidum Linn. Misra. Proc. Vtb Ent. Meet., p. 347 

(1923), Bangalore. 

27. Lecanium latioperculam Gr. Eamakrisliua. Pusa Bull. No. 197, 

p. 50 (1929), Coimbatore. 

28. Lecanium mangifenn Gr. Ramakrisbna. Pusa Bull. No. 197, 

p. 50 (1929), Coimbatore, N. & S. India. 

29. Lecanium punctuJiferum Gr. Green. Cocc. of Ceylon, p. 205 

(1896-1922), Ceylon. 

30. Leeaniiiiri psidii Gr. Green. Cocc. of Ceylon, p. 225 (1896-1922), 

Ceylon. 

■31. Lepidosaphes gloverii Pack. Misra. Proc. Vtb Ent, Meet., p. 360 
(1923), Pusa, 
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ANACAEDIACE^- contd, 

Mangifera indica —contd. 

32. Lepidosaphes gloverii var. pallida Gr. Misra. Proc. Vtli Meet.; 

p. 350 (1923), Pi3sa. 

33. Leiicaspis indica Marlatt. Rama Rao. J. Bom. Nat. Hist. Boc., 

Vol. XXUI, No. 1, p. 135 (1914-15), Poona. 

34. MonopUebus octocaudatus Gr. Misra. Proc. Vth Ent. Meet., 

p. 346 (1923), Pnsa. 

35. Monopblebus stebbingi. var. octocaudatus Gr. Clamberlain. Bull. 

Ent. Res., Vol. XVI, p. 156 (1925-26), Pusa. 

36. Parlatoria calianthina Ber. & Leon. Eamalmsbna. Pusa Bull. 

No. 197, p. 33 (1929), Central India. 

37. Parlatoria pergandii var. camelUce Comst. Misra. Proc. Vth Ent. 

Meet., p! 3,50 (1923), Alwar. 

38. Phenacoccns ballardi Nev^st. Eamakrishna. Pusa Bull. No. 197, 

p. 62 (1929), Coimbatore. 

39. Phenacoccus iceryoides Gr. Eamakrishna. Piisa Bull. No. 197, 

p. 62 (1929), Coimbatore, Calcutta, N. Circars. 

40. Phenacoccus mangiferao Gr. Green. Ind. Mus. Notes, Vol. IV, 

No. 1, p. 7 (1900), Coimbatore, Ceylon. 

41. Pinnaspis aspidistrae Sign. Eamakrishna. Piisa Bull. No. 197, 

p. 18 (1929), Ceylon. 

42. Pulvinaria cellulosa Gr. Misra. Proc. Vth Ent. Meet., p. 347 

(1923), Pnsa. 

43. Pulvinaria polygonata, Ckil. Misra. Proc. Vth Ent. Meet., p. 347 

(1923), Pusa. 

44. Pulvinaria psidii Mask. Eamakrishna. Pusa Bull. No. 197, p. 36 

(1929), S. India, Coimbatore, Pusa. 

45. Vinsonia stellifera Westw. Green. Ind. Mus. Notes, Vol. IV, No. 

1, p. 8 (1900), Ceylon, 

Nothapegia Colebroolciana. 

1 . Aonidia bullata Gr. Eamakrishna. Proc. IVth Ent. Meet., p. 35S 

(1921), Ceylon. 

2. Aspidiotus trilobitiformis Gr. Eamakrishna. Pusa Bidl. No. 197, 

p. 26 (1929), Ceylon. 

3. Lecanium bicruciatum Gr. Green. Gooc. ol Ceylon, p. 214 

(1896-1922), Ceylon. 

4. Lecanium (Paralecanium) planum Gr. Green, Cocc. of Ceylon, 

p. 244 (1896-1922), Ceylon. 

5. Pariaroria aonidifonnis Gr, Green,. Cocc. of Ceylon, p. 168 

(1896-1922), Ceylon. 
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ANACARDIACE^—cowii. 

Odina Wodier. 

1. Fiorinia odinse Leon. Ramakrishna. Proo. IVtF Ent. Meet., 

p. 35.5 (1921), Ceylon. 

2. Phenacoccus iceryoides Gr. Ramakrislma. Bull. No. 197, 

p. 62 (1929), Coimbatore, Ceylon. 

3. Saissetia olcae Ber. Ramakrislma. Pusa Bull. No. 197, p. 45, 

(1929), Coimbatore. 


LEGITMINOS^. 

Ahrus precalorius. 

1. Ceroplastodes caiani Mask. Green. Cocc. of Ceylon, p. 286 (1896- 
1922), Ceylon. 

Acacia sp. 

1. Aspidiotus camellite Sien. Green. Cocc. of Ceylon, p, 61 (1896- 

1922), Ceylon. 

2. Lecanium longulum Dougl. Ramakrisbna. Pusa Bull. No. 197, 

p. 46 (1929), Ceylon. 

3. Pinnaspis aspidistriB Sign. Ramakrisbna. Ptisa Btill. No. 197, 

p. 18 (1929), Ceylon. 

4. Taobardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896-1922), 

India. 

Acacia arahica. 

1 . Anomalococcus indicus Gr. (M S.) Ramakrisbna. Pusa Bull. 

No. 197, p. 62 (1929), Coimbatore. 

2. Aspidoproctns cinerea Gr. Ramakrisbna. Pusa Bull. No. 197, 

p. 69 (1929), Snrat, Bombay. 

Acacia auriculceformis. 

1 . Cribrolecanium radicicola Gr. Ramakrisbna. Pusa Bull. No. 197, 
]5. 52 (1929), Coimbatore. 

Acacia Catechu. 

1 . Lecanium longulum Dougl. Green. Cocc. of Ceylon, p, 222 (1896- 
1922), Ceylon. 

Acacia concinna. 

1. Laccifer mysorensis Mabdibassan. Cbambcrlaip. Bull. Ent. Res., 
Vol XVI, p. 38 (1925-26), India. 

0 
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rnGUmmOBM—contd. 

Acacia dealbata. 

1. Aspidiofcus latanii® Sign. Coonoor, Nilgiris. 

2. Icerya purcTnasi Mask. Ootacamnnd. 

3. Lecanium iongulum Dongl. Green. Cocc. of Ceylon, p, 222 (1896- 

1922), Ceylon. 


Acacia dectirrens, 

1. Icerya pTixchasi Mask. Kamakrislma. Pusa Ball. No. 197, p. 71 
(1929), Ooty, Ceylon. 

Acacia Farnesiana. 

1. Laccifer mysorensis Makdika-ssan. Cltamberlain. Bull. Eni. Acs., 
Vol. XVT, p. 38 (1925-26), India. 

Acacia LeucopMoea. 

1. Anomalococcns indicns Gr. EaiDakrislina. Pusa Bull. No. 197, 

p. 53 (1929), Bangalore. 

2. Lepidosapkes leucopkloeEe Gr. (M S) Kamakriskna. Pusa Bull. 

No. 197, p. 30 (1929), Coimbatore. 

Acacia mdanorylon. 

1. Pinnaspis aspidistrae Sign. Green. Cocc. of Ceylon, p. Ill (1896- 
1922). 


Acacia Sundra. 

I. Tackardina ternata Ckamb. B.amakriskna. Pusa Bull. No. 197, 
p. 66 (1929), Travancore. 

Acfocarpus frarAnifolius. 

1. Pseudococcns longispimis Targ. Atkinson, Jnd. Mus, Notes, Vol. 
I, No. 1, p. 6 (i889-1891), Mysore. 


.dlbizzia sp. 

1. Aspidiotus transparens Gr. Ramakrisbna. Pusa Bull. No, 197, 

p. 22 (1929), Coimbatore. 

2 , Lecanium Iongulum Dougl. Green. Cocc. of Ceylon, p. 222 

(1896-1922}, Ceylon, 
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LEGUMINOSiE-omii?. 

Alhizzia sp. —contd. 

3. Pinnaspis miiior Mask. Ramakrishna. Proc. IVth Ent. Meet., 

p. 353 (1921), Ceylon. 

4. Pseudococcns longtispinus Targ. Green, Cocc. ol Ceylon, p. 384 

(1896-1922), Ceylon. 

6 . Tacbardia lacca Kerr. Green. Cocc, of Ceylcn, p. 410 (1896-1922), 
India. 


Albizzia Lehhelc. 

1. Laccifet communis Makdiliassan. Chamberlain. Bull. Ent. Res., 

Vol. XVJ, p. 38 (1925-26), India. 

2. Lepidosaphes albizziee Gr. (M S) Ramakrishna. Pusa Bull. No. 

197, p. 30 (1929), Coimbatore. 

3. Lepidosaphes hawaiensis Mask-—^indica yar. nov. Ramakrishna, 

Pusa Bull. No. 197, p. 30 (1929), Coimbatore. 

Albizzia stipulata. 

1. Piunaspis minor Mask. Green. Cocc. of Ceylon, p. 115 (1896- 

1922), Ceylon. 

2. Tachardia aibizzisc Gr. Green. Cocc. of Ceylon, p. 413 (1896-1922), 

Ceylon. 

Amherstia nohilis. 

1. Tachardia albizziat Gr. Green. Cocc. of Ceylon, p. 413 (1896-1922), 
Ceylon. 

Aiylosia GandoUei. 

1. Aspidiotus orientalis Newst, Ramakrishna. Pma Bull. No. 197, 

p. 22 (1929), Ceylon. 

2 . Ceroplastodes cajani Mask. Green. Cocc. of Ceylon, p. 286 

(1896-1922), Ceylon. 


Bossiaca sp. 

1. Chionaspis acuminata Gr. Ramakrishna. Proc. IVth Ent. Meet., 
p, 351 (1921), Malabar, Madura. 

BauMnia sp. 

L Aspidiotus orientalis Newst. Ramakrishna, Pusa Bull. No. 197, 
p. 21 (1929), Coimbatore. 
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LEGUMINOS^—con^fl!, 

Bauhinia racemosa. 

1. Aspidiottis longispinas Morg. Eamakrislina. Pusa Bull. No. 197, 

p. 27 (1929), Tinnevelly. 

2. Pinnaspis bauliiniee Gr. (MS) Raraakrishna. Pttsa RtiZL No. 197, 

p. 19 (1929), Tinnevelly, Walayar valley, Malabai. 

Butea sf. 

1. Laccifer lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896-1922), 
India. 

Butea frondosa. 

1. Aspidiotus orientalis Newst. Misra. Proc. Vtk Bnt. Meet., p. 349 

(1923), India. 

2. Laccifer (Tackardia) fici Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 66 (1929), Coimbatore. 

3. Laccifer lacca Kerr. Green. Coco, of Ceylon, p. 410 (1896-1922), 

India. 

4. Laccifer mysorensis Mabdibassan. Chamberlain. Bull. Ent, Res., 

Vol. XVI, p. 38 (1925-26), India. 

6 . Laccifer pusana Misra. Misra. Bull. Ent. Res., Vol. XXI, p. 163 
(1930), Pusa. 

Geesalpinia sp, 

1. Pseudococcus filamentosus Ckll. var. corimbatus Gr. Green. 

Cocc. of Ceylon, p. 379 (1896'1922), Ceylon. 

2, Tackardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 

1922), India. 

CcBsalpinial Goriana,. 

1. Ceronema kcebli Gr. Coimbatore. 

Cajanus sp. 

1 , Tackardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 
1922), India. 

Cajanus indicus. 

1. Ceroplastodes cajani Mask. Ramakrishna, Pusa Bull. No. 197, 

p. 42 (1929), Coimbatore, Godaveri, Pusa. 

2, Inglisia bival'^ata Gr. Ramakrishna, Pusa Bull. No, 197, p. 41 

(1929), Mandapetta, Godaveri, 


A 
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LEGUMINOS - contd, 

Cajanus indicus —contd. 

3. Laccifer longispina Misra. Misra. Bull. Ent. Res., Vo). XXI, 

p. 162 (1930), Haflong, India. 

4. Lecanium hesperidnm Linn. Eamakrislina. Pusa Bull. No. 197, 

p. 46 (1929), Godaveri. 

5. Iiecanium longnlnm Dougl. RamakrisLna. Pusa Biili, Xo. 197, 

p. 45 (1929), Mandapetta, Godaveri. 

6 . Margarodes niger Gr. Green. Eec. Ind. Mus., Vol, IX, p. 8 

(1913), Bellary. 

7. Margarodes papillosns Gr. Green. Rec. Ind. Mus., Vol. IX, p. 8 

(1913), Bellary. 

8 . Phenacoccus insolitn? Gr. Green. Cocc. of Ceylon, p. 390 (1896- 

1922), Ceylon. 

9. Pseudococcus lilamentosus Ckll. var corymbatus Gr. Rama Rao. 

J. Bom. Nat. Hist. 8oc.., Voi. XXIII, No. 1, p. 136 (1914-15), 
W. India. 

10. Saissetia olese Ber. Raniakristna. Pusa Bull. No. 197, p. 46 
(1929), Ceylon, N. Circars, 

Galliandra sp. 

1. Pseudococcus virgatus Ckll. Green. Cocc. of Ceylon, p. 372 (1896- 
1922), Ceylon. " 


Cassia sp. 

1. Aspidiotus destructor Sign. Ramakrishna. Proc. IVth Ent. 

Meet., p. 355 (1921), S. India. 

2. Aspidiotus orientals Newst. Ramakrislina. Pusa Bull. No. 197, 

p. 21 (1929), South India. 

3. Ceroplastodes chiton Gr. Green. Cocc. of Ceylon, p. 287 (1896- 

1922), Ceylon. 

4. Cribrolecanium radicicola Gr. Green. Ann. Mag. Nat. Hist,, 

Vol. VIII, 9th Series, p. 644 (1921), Coimbatore. 

6 . Pinnaspis minor Mask. Ramakrishna.. Proc. IVth But. Meet,, 
p. 353 (1921), Ceded Districts. 

6 . Taehardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 
1922), India. 


Cassia a,lata. 

1 . Pinnaspis alatea? Ruth. Ramakrishna. Pro<;. IVth Ent. Meet., 
p. 353 (1921), Ceylon. 
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LBGUMIFOS^—con«(l. 

Qassia Fistula, 

1. Aspidiotus orientaKs Newst, Misra. Proc, Vtk Ent. Meet., p. 349 
(1923), Pusa. 

Oassia Tora. 

1. Pinnaspis minor Mask. Eamakiishna. Pusa Bull. No. 197, p. 18 

(1929), Bellary. 

2. Icerya seycliellariim Westw. EamakrishDa. P^(sa Bull. No. 197, 

p. 70 (1929), Kottur, Bellarv District, 

Clitona sp. 

1. Orthezia insignis Dougl, Green. J, Bovi. Nat. Hisf. Soc., Vol. 
XII, p. 550 (1898-99), Ceylon, 

Crotalaria hirsuta. 

1. Pinnaspis minor Mask, Green. Ind. Mus. Notes, Vol. V, No. 3, 
p, 127 (1903), Calcutta. 

Crotalaria juncea. 

1 . Pinnaspis minor Mask. Eamakrishna. Pusa Bull. No. 197, p. 18 
(1929), Sibpur, Calcutta. 

Cyamopsis sp. 

1 . Ceroplastes floridensis Comst. Eamakrislina. Pusa Bull. No. 197, 
p. 40 (1929), N. India. 

Oytisus scoparius, 

1. Icerya purchasi Mask, Ootacamund. 

Dalhenjia sp. 

1. Aspidiotus hedera? Vail. Green. Ind. Mas. Notes, Vol. IV, No. 1, 

p. 4 (1900), Ceylon. 

2, Asxndiotus orientalis Newst. Eama Rao. J. Bom. Nat. Hist. 

Soc., Vol. XXIII, No. 1, p. 135 (1914-15), Calcutta. 

3 Aspidiotus trilobitiformis Gr. Eamakrislina. Proc. IVth Ent. 
Meet., p. 356 (1921), Calcutta. 

4. .4spidiotus transparens Gr. Ramakriskna. Proc. IVtk Ent. Meet., 

p. 356 (1921), Ceylon. 

5. Eriococcus lagestromiai Kuw. Eamakrislina. Pusa Bull. No. 197, 

p, 66 (1929), Tini}.evelly. 
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LEGTJMmOS.®- conti. 

Dalbergia sp. —contd. 

6 . Lecanium. (Paraleeanium) expaasum Gr. Green. Cooc. of Ceylon, 

p. 236 (1896-1922), Ceylon. 

7. Lecanium Lesperidum Linn. Ramakrishua. Proc. IVtk Ent, 

Meet., p. 348 (1921), Ceylon. 

8 . Laocifei (Tacliardia) lacca Elerr. Ra.uiak.TisLn.a. Proe.. IVth Ent, 

Meet., p. 340 (1921), S. India. 

Dalbergia Ohampioni- 

1. Aspidiotus transparens Gr, Green. Cocc« of Ceylon, p. 50 (1896» 

1922), Ceylon. 

2. Aspidiotus trilolutiformis Gr. Ramakriskna. Pusa Bull. No. 197, 

p, 26 (1929), Ceylon. 

Dalbergia lanceolaria. 

1. Laccifer (Tacliardia) lacca Kerr. Ramakrishna. Pusa Bull. No. 
197, p. 66 (1929), Waiayar Eorests. 

Dalbergia latifolia, 

1. Lecanium hesjxnidum Linn. Ramakrialma. Pusa Bull. No. 197, 
p, 46 (1929), Pusa. 


Dalbergia Sissoo. 

1. Aspidiotus transparens Gr. Misra. Proo. Vth Ent. Meet., p. 349 
(1923), Ceylon. 

4 ,. ^’’.ouoplilebua dalbergin Gr. Green. InP Mas. Notes, Vol. V, 
No, 3, p. 101 (1903), Punjab. 

3. Walkeriana cinerea Gr. Misra. Proc. Vth Ent. Meet., p. 316 
(1923). 


Dfsmodium sp. 

1 . Pseudococcus filamentosus Ckil. var. corymbatus Gr. Green. 
Cocc. of Ceylon, p. 379 (1896-1922), Ceylon. 

Dolichos Lablah. 

1 . Ceioplastodes cajani Mask. Ramakrisbna. Pusa Bull. No. 197, 

p. 42 (1929), Coimbatore. 

2. Pkeuacoccus iceryoides Gr. Ramakrisbna. Pusa Bull. No, 197, 

p. 82 (1929), S. India. 
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LEGUMINOS^—co««£?. 

Erythrina sp. 

1. Diaspis pentagona Targ. & Tazz. Green. J. Bom. Nat. HisL Soc., 

Vol. XIII, p. 254 (1900-01), Ceplon. 

2 . Lepidosaphes erytirinse Euth. Earaakrislina.. Proc. IVtK Ent. 

Meet., p. 360Vl921), Ceyion. 

3. Pinnaspis minor Mask. Ramakrishna. Pma BttlL No. 197, p. 18 

(1929), Coimbatore. 

4. Pscudococcns citri Risso. Ramakrishna. Pusa Bull. No. 197, 

pp. 57 & 58 (1929), Coorg and Cochin. 

6 . Pseudococcns lilacimis Ckll. Green. Cocc. of Ceylon, p. 381 (1896- 
1922), Ceylon. 

6 . Saissetia oiea3 Ber. Ramakrishna. Pusa Bull. No. 197, p. 45 
(1929), Comhatore. 

Erythrwa liihosperma. 

1 . Lepidosaphes erythrinsp. Ruth. Green. Coco, of Ceylon, p. 463 
(1896-1922), Ceylon. 


EmnhoMfm laurifolia. 

1. Lachnodius humboldtiae Gr. Green. Cocc. of Ceylon, p. 401 (1896- 
1922), Crylon. 

Mimosa sp. 

1 . Metachardia (Tacardia) conch if era ta Gr. Green, Cocc. of Ceylon, 

p. 408 (1896-1922), Ceylon. 

2. Pseudococcns longispinus Targ, Green. Cocc. of Ceylon, p. 384 

(1896-1922), Ceylon. 


Ougenia sp. 

1. Tachardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 
1922), India. 

Pa-rkinsovia sp. 

1. Psendococcus citri Risso. Ramakrishna. Pusa Bull. No. 197, 
p. 58 (1929), Coimbatore. 

Parkinsonia acideata, 

1 . Tnglisia ebeloniories Gr, Ramakiisbna. Pusa BwfL No. 197, p. 41 

(1929), Coimbatore, 

2. Phenacoceus iceryoides Gr. Coimbtaore. 
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LEGUMINOB^- coKfd. 


Pithecolobium sp. 

1 , Ceronema koebli Rutli. Ramakrislina. Proc. IVtb. Ent. Meet., 

p. 345 (1921), Ceylon. 

2, Pinnaspis minor Mask. Ramakrishna. Proc. IVtL Ent. Meet., 

p. 353 (1921), Ceylon. 

3. Pseudococcus viridis Newst. Ramakri.slina. Pusa Bvll. No. 197, 

p, 60 (1929), Madras. 

4. Tackardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 

1922), India. 


Pithecolobium diilce. 

1. Inglisia ckelonioides Gr. Ramakrisbna.. Pusa Bull. No. 197, 

p. 41 (1929), Ceylon. 

2. Laccifer mysorensis Makdihassan. Ckamberlain. Bull., Ent. Res., 

Vol. XVI, p. 38 (1925-26), India. 


Pithecolobium Saman. 

1. Aspidiotus transparens Gr. Ramakriskna. Pusa Bvll. No. 197, 

p. 22 (1929), Coimbatore. 

2. Aspidiotns xylise Gr. (MS). Ramakriskna. Pusa Bull. No. 197, 

p. 69 (1929), Coimbatore. 

3. Ceronema koebli Rntk. Rutherford. Bull. Ent. Res., Vol. V, 

p. 267 (1914-15), Ceylon. 

6 . Pinnaspis minor Mask. Green. Cocc. of Ceylon, p. 115 (1896- 

1922), Ceylon. 

4. Laccifer (Tackardia) lacca Kerr. Ramakrishna. Pusa Bull. No, 

197, p. 65 (1929), Coimbatore. 

5. Laccifer mysorensis Makdihassan. Ramakrishna. Proc. IVtk Ent. 

Meet., p. 340 (1921), India. 

7. Pkenacoccus iceryoides Gr. Ramakriskna, Pttsa Ball. No. 197, 

p. 62 (1929), Coimbatore. 

8 . Pseudococcus ciridis Newst. Ramakriskna. Proc. IVtk Ent. 

Meet., p. 343 (1921), Madras. 


Poinciana regia. 

1 Aspidiotus transparens Gr. Ramakriskna. Pusa Bull. No. 197, 
p. 22 (1929), Bombay. 
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INDO-CKITLOHESE COCOID^. 


LEGUMINOS-(1—comI(I. 

Pongamia sv, 

1. Inglisia Liyalvata Gr. Ramakrishna. Pusa Bull, No. 197, p. 41 

(1929), Coimbatore. 

2. Laccifer (Tacbardia) lacca Kerr. Ramakrishna. Proc. IVtli Ent. 

Meet., p. 340 (1921), Coimbatore. 

3. Tacbardina lobata Cbamb. Ramakrisbna. Pusa Bull. No. 197, 

p. 66 (1929), 8. India. 

Pongamia glabra. 

1. Inglisia bivalvata Gr. Ramakrisbna. J. Bom, Nat, Hist. Soe., 

Vol. XXXI, p. 455 (1926), S. India. 

2. Laccifer (Tacbardia) lacca Kerr. Ramakri-shna. Pusa Bull, No. 

197, p. 65 (1929), Coimbatore. 

Pongamia glomeroM. 

1. Tacbardina lobata Cbamb. Cbamberlain. Bull. Erd. Bes., Vol. 
XIV, p. 208 (1923-24), S. India. 

Prosopis sp. 

1 . Tacbardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 
1922), India. 

Sesbania sp. 

1. Pseudococcus citri Eisso. Ramakrisbna. Pusa Bull. No. 197, 

p. 58 (1929), Coimbatore. 

2. Pseudocoocus lilacinus Ckll. Ramakrisbna. Pusa Bull. No. 197, 

p. 60 (1929), Coimbatore. 

3. Pseudococcus virgatus Ckll. Ramakrisbna. Pusa Bull. No. 197, 

p. 59 (1929), Coimbatore. 

4. Saissetia oleae Ber. Ramakrisbna. .Proc. IVtb Ent. Meet., p. 348 

(1921), S. India. 


Sesbania grandiflora. 

1. Saissetia olea? Ber. Ramakrisbna. Pusa Bull. No. 197, p. 46 
(1929), Bellary. 


Sophom glauoa. 
1, Icerya purcbasi Mask. Ootacamund. 












ISfDO'OB'ST.ONBSE COGCIB^. 


S9 


LEGUMimSM—eonti. 

Tmiarindm indim. 

1. Aspidiotus destructor Sign. Rajaakrishna. Proo. TVtli But. Meet.^ 

p. 355 (1921), «. ludia. 

2. Aspidiotus orientalis Newst. Ramakrislina. Pusa Bull. No. 197, 

p. 21 (1929), Calcutta. 

3. Aspidiotus transparens Gr. Misra. Proc. Vtti Ent. Meet., p. 349 

(1923), Coimbatore. 

4. Aspidiotus tamariudi Gr. Eamakrishna, Pusa Bull. No. 197, 

p. 2i (1929), Coimbatore. 

5. Chionaspis acuminata var. atrioolor Gr. Ramakrishaa. Pusa 

Bull. No. 197, p. 17 (1929), Coimbatore. 

6 . Monophlebus tam.ariiidus Gr. Ramakrislina, Proc. IVth But, 

Meet., p. 333 (1921), Agra. 

7. Pinnaspis minor Mask. Ramakrislina. Pusa Bull. No. 197, p. 18 

(1929), Coimbatore. 

8 . Pseudococcus lilacinus Ckil. Ramakrislina. Pusa Bull. No. 197, 

p. 60 (1929), Coimbatore. 

9. Saissetia oleai Ber. Ramakrishna. Pusa Bud. No. 197, p. 46 

(1929), Coimbatore. 

10. Tacbardia lacca- Eierr. Green. Goec. of Ceylon, p. 410 (1896' 
1922), India. 


Tephrosia sp. 

1. Aspidiotus orientalis Newst. Ramakrislina. Pusa Bull. No. 197, 
p. 21 (1929), S. India. 

Tephrosia Candida. 

1 . Cerococcus Mbisci Gr. Ramakrisnna. Pusa Bull. No. 197, pp. 42 

and 63 (1929), Mooply, Ceylon. 

2. Geroplastodes cajani Mask. Ramakrislina, Pusa Bull. No. 197, 

pp. 42 and 53 (1929), Mooply, Ceylon. 

3. Pnenacoccus iceryoides Gr. Green, Coco, of Ceylon, p. 392 (1896- 

1922), Ceylon. 


Tephrosia purpurea. 

1. Geroplastodes cajani Mask. Newstead. Bull. Ent. Res., Vol, VIII, 

p. 128 (1917-18), Anantapur. 

2. Pinnaspis cbionaspiformi.s Lind. Green. Rec. Ind. Mus., Vol. 

XVI, p. 438 (1919), Coimbatore, 
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INDO-CBYLONESE OOCCIIt^. 


LEGUMINOSJ5—cowcZc^. 

Ulex europeaus. 

1. Icerya purchasi Mask. Ootacamuiid. 

Xylia sp. 

1. Aspidoproctiis xylia' (MS.). Eamakrishna. Pusa Bull. No. 197, 

p. 69 (1929), Taliparamba, Malabar. 

2. TacLardia lacca Kerr. Green. Cocc. of Ceylon, p. 410 (1896- 

1922), Ceylon. 

ROSACEA^. 

Cherries. 

1. Aspidiotns prunorum Laing. Laing. Mem. Dept. .Agric. India, 

Vol. XII, Nos. 1 and 2, p. 100 (1932), Quetta. 

2, Diaspis pentagona Targ and Tazz. Misra. Proc. Vth Ent. Meet., 

p. 348 (1923), Sbillong. 

Frag aria vesca. 

1. Ortbezia insignis Dougl. Green. J. Bom. Na,t. Hist. Soc., Vol. 
XII, p, 650 (1898-1899), Ceylon. 

Locquat. 

1. Lecanium caprese Linn. Misra. Proc. Vth Ent. Meet., p. 347 
(1923), India. 

Prunus Amygdalus. 

1. Aspidiotns prunorum Laing. Laing. Mem. Dept. Agrie. India, 

Vol. XII, Nos. 1 & 2, p. 100 (1932), Quetta. 

2. Lecanium caprese Linn. Ramakrisbna. Proc. IVtb Ent. Meet., 

p. 350 (1921), Balucbistan. 


Prunus domestica. 

1 . Lecanium ca,prese Linn. Misra. Proc. Vtk Ent. Meet., p. 347 

(1923), India. 

2. Monopblebus stebbingi var. octocaudahis Gr. Cbamberlain, 

Bull. Ent. Res., Vol. XVI, p. 156 (1925-26), Pusa. 
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R0SACEJ5 — Gontd, 

Prunus persica. 

1. Aspidiotus transparens Gr. Ramakrishna. P^lsa Bull. No. 197, 

p. 22 (1929), Coonoor, 

2. Diaspis pentaeona Tara & Tazz. Green. Cocc. of Ceylon, p. 89 

(1896-1922), Ceylon. 

3. Lecaninm capreee Linn. Misra. Proc, Vth Ent. Meet., p. 347 

(1923), Kashmir. 

4. Monophlebus bctocandatus Gr. Misra. Proc. Vth Ent. Meet., 

p. 346 (1923), Multan. 

Pyrus communis. 

1. Aspidotus transparens Gr. Ramakrishna. Pusa Bull. No, 197, 

p. 23 (1929), Coimbatore, Bangalore. 

2. Aspidiotus pernioiosus Comst. Misra. Proc. Vth Ent. Meet., 

p. 349 (1923), Kulu. 

3. Ceroplastes rubens Mask. Green. Cocc. of Ceylon, p. 273 (1896- 

1922), Ceylon. 

4. Briochiton these Gr. Misra. Proc. Vth Ent. Meet., p. 347 (1923), 

Kashmir. 

5. Lecaninm ramakrishnse Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 47 (1929), Kuln Valley. 

Pyrus Malus. 

1 , Icerya purchasi Mask. Ootacamnnd. 


Rose sp. 

1. Aspidiotus aurantii Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 25 (1929), Palghat, Coimbatore, Ceylon, N. India. 

2. Aspidiotus dictyospermi var. arecse, Newst. Green. J. Bom,. Nat. 

Hist. SoG., Vol. XIII, p. 69 (1900-1901), Ceylon. 

3. Aspidiotus transparens Gr. Misra. Proc. Vth Ent. Meet., p. 349 

(1923), India. 

4. Aspidiotus orientalis Nev/st. Ramakrishna. Pusa-Bull, No. 197, 

p. 22 (1929), Bombay. 

5. Chionaspis sp. Newstcad. Ind. Mus. Notes, Vol. Ill, No.5, p. 31, 

(1896), Nungambakkam. 

6 . Icerya aegyptica Dough Green, Cocc. of Ceylon, p. 440 (IbOO* 

1922), Ceylon. 
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INDO-CEYLONESE- COCCID^,. 


EOSACEJH— concld. 

Rose sp. —contd. 

7. Icerya purciiasi Mask. Ootacamimd, 

8 . Saissetia liemisplia?rica Targ. Newstead. Ind. Mm, Notes, Vol. 

IIIj No, 5, p. 31 (1896), Nilgiris. 

COMBRETACE^E. 

Anogeissus latifolia. 

1. Aspidoproctus cinerea Gr. Eamakriskna. Pusa Bull. No. 197, 

p. 69 (1929), Sengelteri, Tinneveliy. 

2. Briococcus lagestromiao Kuw. Ramakrislina. Pusa Bull. No. , 

p. 55 (1929), Tinneveliy. 

Quisqualis sv. 

1. Laccifer rangoonensis Ghamb. Chamberlain. Bull. Ent. Res., 
Vol. XVI, p. 35 (1925^26), India. 


Terminalia sp. 

1. Aspidoproctus cinerea Gr. Green. Coco, of Ceylon, p. 452 (1896" 

1922), Ceylon. 

2. Ceroplastes ceriferus And. Ramakriskna. Pusa Bull. No. 197, 

p. 39 (1929), Central Provinces, 

3. Pseudococcns lilacinns CHI. Green. Coco, of Ceylon, p. 381 

(1896-1922), Ceylon. 

Terminalia chehula. 

1. Ceroplastes ceriferus And. Cotes. Ind. Mus. Notes, Vol. II, 
No. 3, p. 93 (1893), Pacbmariii range (C. P.). 

Terminalia tomentosa. 

1. Ceroplastes ceriferus And. Cotes. Ind. Mus. Notes, Vol. 11, No. 3, 
p. 93 (1893), Pacbmarbi range (C. P.). 


MYRTACEAS. 

Gallistemon sp. 

1 . Aspidiotus (Cbrysomphalus) tripinnatus Gr. (MS). Ramahrisbna, 
Pma Bull. No. 197, p. 27 (1929), Coonoor. 







les, Vol, 


197, 
No. 197, 

?H<. Res.i 

152 (1896- 
, No. 197, 
r p. 381 

Vol. II, 

II, No. 3, 


1. Icerya purchasi Mask. Ootacamund. 

Eugenia s'p. 

1. Aspidiotus destructor Sign. Ramakriskua. Pusa Bull, No. 197, 

p. 21 (1929), Mysore. 

2. Aspidiotus ficus Ask. Eamakxishna. Pusa Bull, No. 197, p. 25 

(1929), Maddur, Alysore. 

3. Ceroplastes rukens Mask. Eaiuakriskna. Picsa Bull. No. 197, 

p. 40 (1929), Ceylon. 

4. Lecanium bicruciatum Gr. Green. Cocc. of Ceylon, p. 214 (1896- 

1922), Ceylon. 

5. Lecanium paidii Gr. Green. Cocc. of Ceylon, p. 225 (1896-1922), 

Ceylon. 

6 . Parlatoria cristifera Gr. (MS). Ramakriskna. Pusa Bull. No. 197, 

p. 26 (1929), Maddur, Mysore, 

7. Pulvinaria psidii Mask, Green. Cocc. of Ceylon, p. 265 (1896- 

1922), Ceylon. 

8 . Taohardia lacca Kerr. Ckamberlain. Bull. Ent. Res., Vol. XIV, 

p. 171 (1923-24)/'India. 

Eugenia ealophyllifoUa, 

1 . Pinnaspis ramakrisknge Gr. (MS). Ramakriskna. Pusa Bull. 

No. 197, p, 19 (1929), Coonoor. 

2. Pulvinaria psidii Mask. Ramakriskna. Pusa Bull, No. 197, p. 36 

(1929), Coonoor and Coimbatore. 

Eugenia hemispherica. 

1. Pkenacoccus mangifergs Gr. Ramakriskna. Pusa Bull. No. 197, 
p, 62 (1929), Sengelteri, Tinnevelly. 

Eugenia jamholana, 

1. Aspidiotus destructor Sign. Misra. Proc. Vtk Ent. Meet., p. 348 

(1923), Mysore, Pusa, Bengal. 

2. Aspidiotus orientalis Newst. Misra. Proc. Vtk Ent. Meet., p. 349 

(1923), India. 

3. Pulvinaria psidii Mask. Misra. Proc. Vtk Ent. Meet., p. 347 

(1923), Belgaum. 


nakriskna. 
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INDO-CEYLONEkSB coccid^. 


MYRTACEiE— contd, 

Eugenia Janibos. 

1. Vinsoiiia stellifera Westw. Ramakrishna. Pusa Bull. No. 197, 
p, 40 (1929), Godaveri District. 

Eugenia oligantha. 

1. Erioides cuneiformis Gr. Green. Cocc. of Ceylon, p. 366 (1896- 
1922), Ceylon. 


Eugenia rotundifolia. 

1. Labioproctns polei Gr, Green, Cocc. of Ceylon, p, 454 (1896- 
1922), Ceylon. 


Eugenia subavenis. 

1. Walkeriana ovilla Gr. Green. Cocc. of Ceylon, p, 449 (1896- 
1922), Ceylon. 


Myrtus communis. 

1. Lecaninm tessallatum var. obsoletum Gr. Green. J. Bom. Nai. 

Hist. Soc., VoL XXVIII, No. 4, p. 1024 (1922), Ceylon. 

2. Pnlvinaris psidii Mask. Green. Cocc. of Ceylon, p. 266 (1896- 

1922), on myrtle, Ceylon. 

Psidium sp. 

1. Ckionaspis meealoba Gr. Green. Cocc. of Ceylon, p, 147 (1896- 

1922), Ceylon. 

2. Icerya gegyptica Dougl. Green. Cocc. of Ceylon, p. 440 (1896- 

1922), Ceylon. 

3. Pseudoparlatoria parlatorioides Comst. Green. Cocc. of Ceylon, 

p. 463 (1896-1922), Ceylon. 

Psidium Guajava {Guava). 

1. Aspidiotns auxantii Mask. Ramakriskna. Pusa Bull. No. 197, 

p. 25 (1929), Palghat, Malabar. 

2. Aspidiotns transparens Gr. Misra. Proc. Vth Ent. Meet., p. 349 

(1923), India. 

3. Aspidiotns rossi Mask. Misra. Proc. Vtk Ent. Meet., p. 349 

(1923), Coimbatore. 

4. Ceroplastes floridensis Comst. Ramakrisbna. Pusa Bull. No, 197^ 

p. 40 (1929), S, India, Ceylon, 
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' MYETACE^-coricM. 

Psidium Guajava {Guava) —contd. 

5. Labioproctus polei Gr. Ramakrislina. Pusa Bull. No, 197, p. 69 

(1929), (Psidium), Ceylon. 

6. Lecanium psidii Gr. Green. Coco, of Ceylon, p. 225 (1896-1922), 

Ceylon. 

7. Lecanium viride Gr. Ramakrisbna. Pusa Bull, No, 197, p, 49 

(1929), Nilgiris, Ceylon. 

8. Mytilaspis (Lepidosapbes) pallida Gr. Ramakrislina. Pusa Bull. 

No. 197, p. 31 (1929), Ramachandrapur, Godaveri. 

9. Pseudaonidia trilobitiformis Gr. Coimbatore. 

10. Pulvinaria psidii Mask. Ramalrrishna. Pusa Bull. No, 197, p, 36 

(1929), Coimbatore, Tinnevelly, S. India, Ceylon. 

11. Saissetia bemispheerica Targ. Ramakrisbna. Pusa Bull. No. 197, 

p. 44 (1929), W. India, Ceylon. 

12. Saissetia nigra Niet. Misra. Proc. Vtb Ent. Meet., p. 347 (1923), 

Coorg. 

13. Saissetia oless Ber. Ramakrisbna. Pusa Bull. No. 197, p. 45 

(1929), Coimbatore, Coorg. 

14. Walkeriana (Eissiventer) polei Gr. Misra. Proc. Vtb Ent, Meet., 

p. 346 (1923), Mysore. 

Rhodomyrtus roseus. 

1. Eriococcus rbodomyrti Gr. Green. Coco, of Ceylon, p, 353 (1896” 
1922), Ceylon. 

Rhodomyrtus tomentosa,. 

1. loerya pm’cbasi Mask. Ootacamund. 


MELASTOMACE^. 

Memecylon sp. 

1. Aonidia crennlata Gr. Ramakrisbna. Proc. IVtb Ent. Meet., 
p. 369 (1921), Ceylon, 

Memecylon umbellatum. 

1. Lecanium bicruciatum Gr. Green. Gocc. of Ceylon, p. 214 (1896- 

1922), Ceylon, 

2. Lecanium eaudatum Gr. Green. Coco, of Ceylon, p. 223 (1896- 

1922), Ceylon, 
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INDO-CEYLONESE COCCID^. 


MELASTOMACEJ:—comifZ. 

Oshechia sp. 

1. Aspidiotus camellife Sign. Green. Cocc. of Ceylon, pp. 48, 61 

(1896-1922), Ceylon. 

2. Aspidiotus orientalis Newst. Eamakrishna. Pusa Bull. No. 197, 

p. 22 (1929), Ceylon. 

3. Eriococcus osbeckise Gr, Green. Cocc. of Ceylon, p. 353 (1896- 

1922), Ceylon. 

4. Howardia biclavis Comst. Green. Cocc. of Cejdon, p. 48 (1896- 

1922), Ceylon. 


LYTHRACE.<E. 

Cuphea sp. 

1. Orthezia insignis Dougl. Green. Cocc. of Ceylon, p. 420 (1896- 
1922), Ceylon. 

Orislea tomentosa. 

1. Aspidiotus moorei Gr. Eamalmshna, Pusa Bull. No. 197, p. 24 
(1929), Madras. 

Lawsonia sp. 

1. Ceroplastes ceriferus And. Ramakriskna. Proc. IVth Bnt. Meet., 

p. 346 (1921), Coimbatore. 

2. Saissetia nigra Niet. Ramakrishna. Pusa Bull. No. 197, p. 42 

(1929), Coimbatore. 

Lawsonia alba (Elm tree). 

1, Aspidiotus camellise Sign, Ramakriskna. Pusa Bull. No. 197, 

p. 23 (1929), Ooty, 

2. Aspidoproctus cinerea Gr. Ramakriskna. Pusa Bull. No, 197, 

p. 69 (1929), Vadanapalle, S. Malabar. 

3, Ceroplastes ceriferus And. RamakrisLna. Pusa Bull. No, 197, 

p. 39 (1929), Coimbatore. 

4. Saissetia nigra Niet. Newstead. Bull. Ent. Res., Vol. VIII, p. 130 

(1917-18), Coimbatore. 

Punica Granatum (Pomegranate). 

1. Aspidiotus rossi Mask. Misra. Proc. Vth Ent. Meet., p. 349 

(1923), Bilaspur, 

2. Aspidoproctus cinerea Gr. Ramakrishna. Pusa Bull. No. 197, 

p. 69 (1929), Coimbatore. 
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LYTHEAGE^- 

Punica Granatum (Pomegranate)— contd. 

3. Lepidosaphes hawaiensis Mask. Ramakrishna. Pusa Bull. No. 

197, p. 30 (1929), Coimbatore. 

4. Pinnaspis these Mask. Ramakrishna. Pusa Bull. No. 197, p. 19 

(1929), Coimbatore. 

•5. Pseudococous lilaoinns Ckll, Ramakrishna. Pusa Bull. No. 197, 
p. 60 (1929), Coimbatore. 


CUCURBITACB^. 

Coccinia indica. 

^ 1. Saissetia hemisphaerica Targ. Rama Rao. J. Bom. 'Nat. Hist. 
Soc., Vol. XXIII, No. 1, p, 136 (1914-15), W. India. 

Cucurbita Pepo. 

1. Pinnaspis minor Mask. Ramakrishna, Pusa Bull. No. 197, p. 18 
(1929), On dry vines, Kistna District. 

Luffa sp. 

1. Saissetia nigra Niet. Ramakrishna. Pusa Bull. No. 197, p. 42 
(1929), Coimbatore. 

Trichosanthes sp. 

^l. Saissetia hemisphaerica Targ. Ramakrishna. Pusa Bull. No. 197, 
p. 44 (1929), N, India. 


1 


BEGONIACE^. 

Begonia sp. 

1. Lecanium hesperidum Linn. Green. Cocc. of Ceylon, p. 189 

(1896-1922), Ceylon. 

2. Lecanium nigrum Niet. Green. Cocc. of Ceylon, p, 230 (1896- 

1922), Ceylon. 

3. Lecanium signiferum Gr. Green. Cocc. of Ceylon, p, 197 (1896- 

1922), Ceylon. 


CACTACE^. 


Cactus sp. 

1. Aspidiotus transparens Gr. Green, 
1922), Ceylon. 


Cocc, of Ceylon, p, 62 (1896- 
B 2 











1. Diaspis ecMnocacti Bouclie. Ramakrishna. Pusa Bull. No,, 197, 
p. 13 (1929), South Arcot. 


'■ Ofuntia sp. 

1, Aspidiotus dictyospermi Morg. Ramakrisima. Pusa Bull. No. 197, 

I p. 24 (1929), Ceylon. 

i 2. Aspidiotus transpareiis G-r. Green. Cocc. of Ceylon, p. 62 (1896- 

1922), Ceylon. 

1 3. Dactylopius iudicus Gr. Ramakrislina. Pusa Bull. No. 197, 

I p. 56 (1929), Mandapetta, Godaveri District. 

; 4, Diaspis calyptroides Costa. Misra. Proc. Vth But. Meet., p. 348 

; ; (1923), Bombay. 

I 5. Diaspis echinocacti Bonche. Misra. Proc. Vth Ent. Meet., p. 348 

. i (1923), Coimbatore. 

Opuntia cochinellifera. 

i 

. ’ 1. Aspidiotus dictyospermi Mask. Green. J. Bom. Nat. Hist. Soc., 

j Vol. XVI, p. 345 (1904-05), Ceylon. 

Opuntia Dillenii. 

I 1. Dactylopius tomentosus Lamerk. Ramakrislma. Pusa Bull, No. 

'.j 197, p. 57 (1929), Tuticorin, 

I Opuntia monacantha. 

i 1. Dactylopius indicus Gr. Ramakrishna. Pusa Bull. No. 197, p. 5G 

' ^ (1929), Mandapetta, Godaveri District, Ceylon. 

{ UMBELLIBERiE. 

, I ‘ Bupleurum mucronatum. 

M, ( 1. Icerya purchasi Mask. Ootacamund, 


ARALIACEiE. 

Hedera Helix (Ivy). 

1. Aspidiotus camellise Sign. Green. Coec. of Ceylon, p, 61 (1896- 

1922), Ceylon. 

2. Aspidiotus dictyospermi Morg. var, aracew Newst, Green. J. 

Bom. Nat. Hist. Soc., Vol. XIII, p. 68 (1900-01), Ceylon. 

3. Lecanium hesperidum Linn. Green., Cocc. of Ceylon, p. 189 

(1896-1922), Ceylon.' 
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CAPRIFOLIACE^. 

Lonicera sp. 

1. Ortliezia insignis Dougl. Green. J. Bom. Nat. Hist. Soc., Vol. 
XII, p. 550 (1898-1899), Ceylon. 


RUBIACE.®. 

Canthium montanum. 

1. Aonidia mesocliitinosa Gi. Green. J. Bom. Nat. Hist. Soc,. Vol. 

XXVIII, No. 4, p. 1009 (1922), Ceylon. 

2. Saissetia nigrum Niet. Green. Coec. of Ceylon, p. 230 (1896- 

1922), Ceylon. 

Cinchona sp. 

1. Aspidiotus oamellise Sign. Eamakrislma. Pusa Bull. No. 197, 

p. 23 (1929), Ceylon. 

2. Aspidiotus cyanopliylli Sign. Ramakrishna. Pusa Bull. No. 197, 

p. 23 (1929), Ceylon. 

3. Howardia biclavis Comst. Ramakriskna,. Pusa Bull. No. 197, 

p. 20 (1929), Ceylon. 

4. Lecanium. formicarii Gr. Green. Cocc. of Ceylon, p. 190 (1896- 

1922), Ceylon. 

5. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896- 

1922), Ceylon. 

6. Ortliezia insignis Dougl. Green. J. Bom. Nat. Hist. Soc., Vol. 

XII, p. 550 (1898-99), Ceylon. 

7. Pseudococcus citri Risso. Green. Cocc. of Ceylon, p. 376 (1896- 

1922), Ceylon. 

8. Pseudopulvinaria sikkin).ensis Atkinson. Cotes. Ind. Mus. Notes, 

Vol. II, No. 6, p. 169 (1893), Sikkim. 

9. Piilvinaria psidii Mask. Green. Cocc. of Ceylon, p. 265 (1896- 

' 1922), Ceylon. 

10. Saissetia kemispliserioa Targ. Green. Cocc. of Ceylon, p. 233 

(1896-1922), Ceylon. 

11. Saissetia nigra Niet. Green. Cocc. of Ceylon, p. 230 (1896- 

1922), Ceylon. 

Cinchona caUsaya, 

1. Tachardina these Gr. & Mann. Chamberlain. Bull. Ent. Res., 
Vol. XIV, p. 210 (1923-24), Darjeeling. 
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RUBIACEiE— contA. 

Cinchona Officinalis. 

1. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896-1922), 

Ceylon. 

2. Saissetia nigra Met, Green. Cocc, of Ceylon, p. 230 (1896-1922), 

Ceylon. 


Cinchona succiruhra. 

1. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896- 

1922), Ceylon. 

2. Saissetia nigra Met. Green. Cocc. of Ceylon, p. 230 (1896- 

1922), Ceylon. 


Coffea ambica (Cofiee). 

1. Aspidiotus aurantii Mask. CocquUlet. Ind. Mus. Notes, Vol. 

II, No. 5, p. 133 (1893), India. 

2. Cerococcus hibisci Gr. Misra. Proc, Vth Bnt. Meet., p. 346 

(1923), Calcutta, Erode, Bihar. 

3. Cerococcus ornatus Gr. Green. Cocc. of Ceylon, p, 307 (1896- 

1922), Ceylon. 

4. Howardia bielavis Comst. Ramakrishna. Pusa Bull. No. 197, 

p. 20 (1929), Wynad, Malabar, Ceylon. 

5. Lecanium caudatum Gr, Green. Cocc. of Ceylon, p, 223 (1896- 

1922), Ceylon. 

6. Lecanium colemani Kann. Ramakrishna. Pusa Bull. No. 197, 

p. 49 (1929), Mysore. 

7. Lecanium mercarse Gr. (MS.). Ramakrishna. Pusa Bull. No, 

197, p. 48 (1929), Coorg. 

8. Lecanium viride Gr. Ramakrishna. Pusa Bull. No. 197, p. 49 

(1929), Mysore, Bangalore, Nilgiris, Shevaroys, Coorg, Ceylon. 

9. Orthezia insignis Dough Green. Cocc. of Ceylon, p. 420 (1896- 

1922), Ceylon. 

10. Pseudococcus citri Risso, Ramakrishna. Pusa Bull. No. 197, 

p. 57 (1929), Mysore, Coorg, Ceylon. 

11. Pseudococcus longispinus Targ. Cotes. Ind. Mus. Notes, Vol. 

II, No. 6, p. 169 (1893), Mysore. 

12. Pulvinaria psidii Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 36 (1929), Ceylon. 

13. Saissetia hemisphserica Targ. Green. Cocc. of Ceylon, p. 233 

(1896-1922), S. India. 
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EUBIACE^—con^cJ. 

CofTea arabica —coiUd. 

14. Saissetia nigra Met. Ramakrislina. Pusa Bull, No. 197, p. 42 

(1929), Ceylon. 

15. Saissetia olese Ber. Ramakrishna. Pusa Bull. No. 197, p, 46 

(1929), Coorg. 

16. Tachardina lobata Cbamb. Ramalccishna. Pusa Bull. No. 197, 

p. 66 (1929), S. India. 

Gardenia sp. 

1. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896-1922), 

Ceylon. 

2. Ortbezia insignis Dougi. Green. J, Bom. Nat. Hist, Soc., Vol. 

_XII, p. 650 (1898-99), Ceylon. 

^3. Saissetia bemispbaerica Targ. Green, Cocc. of Ceylon, p. 233 
(1896-1922), Ceylon. 

Hamelia sp. 

1. Ortbezia insignis Dougi. Green. J, Bom. Nat. Hist. Soc., Vol. 
XII, p. 650 (1898-99), Ceylon. 

Hedyotis auricularia, 

1. Cbionaspis bedyotidis Gr. Green, Cocc. of Ceylon, p. 143 (1896- 
1922), Ceylon, 

Hedyotis Lawsonice. 

1. Cbionaspis bedyotidis Gr. Green. Cocc. of Ceylon, p. 143 (1896- 
1922), Ceylon. 

Hedyotis lessertiana. 

1. Cbionaspis galliformens Gr. Green. Cocc. of Ceylon, p. 168 
(1896-1922), Ceylon. 

Ixora sp. 

1. Aspidiotns trilobitiformis Gr. Ramakrisbna. Pusa Bull. No. 

197, p. 26 (1929), Vadanapalle, Malabar. 

2. Lecanium viride Gr. Green. Cocc. of Ceylon, p. 200 (1896- 

1922), Ceylon. 

3. Lecanium maritimum Gr. Eamakrisbna. Proc. IVtb Ent. Meet., 

p. 350 (1921), Ceylon. 
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EUBIACEiE— Gontd. 

Ixora sp. —contd. 

4. Orthezia insignis Dong]. Green. J. Bom, Nat. Hist. Soc., Vol. 

XTI, p. 650 (1898"99)j Ceylon. 

5. Tachardina silvestri Matdiliassan. 


Txora coccinea. 

1. Aspidiotns trilobitiformis Gr. Ramakriahna. Pusa BulL No. 

197, p. 26 (1929), Ceylon. 

2. Lecanium ixoreae Gr. Green. J. Bow,. Nat. Hist. Soc., Vol. 

XXVIII, No. 4, p. 1022 (1922), Ceylon. 

3. Lecanium limbatam Gr. Green. J. Bom. Nat. Hist. Soc., Vol. 

XXVITI, No. 4, p. 1023 (1922), Ceylon. 

4i Lecanium (Paralecanium) maritimnm Gr. Green. Cocc. ol Cey¬ 
lon, p. 247 (1896-1922), Ceylon. 

6. Pulvinaria ixorere Gr. Green. Cocc. of Ceylon, p. 266 (1896- 
1922), Ceylon. 

Ixofa parviflora. 

1. TacLardina sihesfcri MaMihassan. Chamberlain. Bull. Ent. Pes, 
Vol. XVI, p. 41 (1926-26), India. 


Lasia nth us striposus . 

1. Lepidosapbes lasianthii Gr. Ramakrisbna. Proc. IVth Ent. 
Meet., p. 360 (1921), Ceylon. 


Morinda sp. 

1. Pulvinaria psidii Mask. Ramaktisbna. Pusa Bull. No. 197, 

p. 36 (1929), S. India, 

2. Saissetia nigra Niet. Ramakrishna. Pusa Bull. No. 197, p. 42 

(1929), Coimbatore. 


Morinda, timtoria. 

1. Aspidiotns aurantii Mask. Ramakrishna. Pusa Bull. No. 197, 

p. 25 (1929), S. Kanara, Coimbatore. 

2. Lecanium viride Gr. Ramakrisna. Pusa Bull. No. 197, p. 26 

(1929). Coimbatore. 
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RUBIACBiE— contd. 

Miisscsnda sp. 

1. Pinnaspis mussaBiidae Gr, Ramakrisbna. Proc. IVtli Ent. Meet., 
p. 351 (1921), Ceylon. 


Musswnd'i frondosa. 

1. Pinnaspis mussgendas Gr. Green. Cocc. of Ceylon, p. 118 (1896- 

1922), Ceylon. 

2. Saissetia nigra Niet. Green. Cocc. of Ceylon, p. 230 (1896-1922), 

Ceylon. 

OpJiiorrJtiza pectinata. 

1. Lecanium opbiorrlu/.'P Gr. Green. Cocc. of Ceylon, p. 194 (1896- 

1922), Ceylon. 

2. Pulvinaria tessellata Gr. Green. Cocc. of Ceylon, p. 260 (1896- 

1922), Ceylon. 

Pavetta sp. 

L Lecanium caudatum Gr. Green. Cocc. of Ceylon, p. 223 (1896- 
1922), Ceylon. 

Pleclfonia parvifiora. 

1, PPenacoccus iceryoides Gr. Ramakrishna. Pusa Bull. No. 197, 
p. 62 (1929), S. India. 


Psychotria sp. 

1. Aonidia corniger Gr. Green. Ind. Mus. Notes^ Vol. IV, p. 6 

(1900), Ceylon. 

2. Aonidia spatnlata Gr. Raraakrislma. Proc. IVth Ent. Meet., 

p. 358 (1921), Ceylon. 

3, A.spidiotus destructor Sign. Green. -J. Bom. Nal. Fist. Soc., 

Vol. Xm, p. 71 (1900-01), Ceylon. 

4, Ceroplastes rubens Mask. Green. Cocc. of Ceylon, p. 723 (1896- 

1922), Ceylon. 

6. Lecanium piperis Gr. Green. Cocc. of Ceylon, p. 211 (1896- 
1922), Ceylon. 
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BXJBlACBM-concU. 

Psychotria sp.- —contd. 

6. Nietnera pundalnoya Gr. Green. Cocc. of Ceylon, p. 457 (1896- 

1922), Ceylon. 

7. Pinna?pis theas Mask. Green. Cocc. of Ceylon, p. 113 (1896- 

1922), Ceylon. 

8. Parlatoria proteus Cnrtis. RamakrisliDa. Proc. TVtk Ent. Meet., 

p. 360 (1921), Ceylon. 

Psychotria bisvlcata. 

1, Ex'eretopus farinossus Gr. Green. J. Bom. Nat. Hist. Soc., 
Vol. XX^GIT, No. 4, p. 1028 (1922), Ceylon. 


Psychotria Thtmitesii. 

i 1. Aonidia corniger Gr. Green. Cocc. of Ceylon, p. 71 (1896-1922), 

' Ceylon. 

i 2. Lecanium (Paralecanium) marginatum Gr. Green. Cocc. of Cey- 

j Ion, p. 237 (1896-1922), Ceylon. 

j 3. Parlatoria proteus Curtis. Green. Cocc. of Ceylon, p. 164 (1896- 

I 1922), Ceylon. 

Randia dumetorum. 

1. Saissetia kemisplimrica var. filicum Bdv, Ramakrislina, Pusa 
Bull. No. 197^ p. 45 (1929), Coorg. 

Saprosma sp. 

i 

1. Fiorinia saprosmae Gr. Green. Ind. Mus. Notes, Vol. IV, No. 
1, p. 5 (1900), Ceylon. 

Saprosma zeylanicum. 

1. Fiorinia saprosmae Gr. Green. Cocc. of Ceylon, p. 97 (1896- 
1922), Ceylon. 

Wendlandia Notoniana. 

1. Phenacoccus iceryoides Gr. Green. Cocc. of Ceylon, p). 392 
(1896-1922), Ceylon. 












INDO-CEyLONESK COCOID^. 55 

COMPOSITE. 

Achillea sp. 

1 . Orthezia insignis Dougl. Green. J. Bom. Nat. Hist. Soc., Vol. 
XII 5 p. 550 (1898-99), Ceylon. 

Adenophyllum sp. 

1. Pseudococcus lilacinus Ckll. Kamakrishna. Pusa Bull.Ho. 197, 
p. 60 (1929), Coimbatore. 

Ageratum sp. 

1. Orthezia insignis Dougl. Green, J. Bom. Nat. Hist. Soc., Vol. 

XII, p. 560 (1898-99), Ceylon. 

2. Pseudococcus cirti Risso. Ramakrishna. Pusa Bull. No. 197, 

p. 57 (1929), Coorg. 

Anaphalis sp. 

1. Icerya purchasi Mask. Ootacamuud. 

Amphalis aiislata. 

1 . Icerya purchasi Mask. Ootacamund. 

Anaphalis neelgerriana. 

1 . Icerya purchasi Mask. Ootacamund. 

Artemisia sp. 

1. Icerya purchasi Mask. Ootacamund. 

Artemisia parviflora. 

1. Icerya purchasi Mask. Ootacamund. 

Bidens pilosa. 

1 . Icerya purchasi Mask. Ootacamund. 


Comjza amhigna. 

1 . Icerya purchasi Mask. Ootacamund. 
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COMPOSITE—cowit?. 

CuUwmia sp, 

1. Icerya segyptiaca Doagl. Green. Cocc. of Ceylon, p. 440 (1896- 
1922), Ceylon. 

EupatoHum glandnlosum . 

1. loetya pnroliasi Mask. Ootacamund. 

Microglossa zeylanica. 

1 . Hov,ardia biclavis Comst. Green. Cocc. of Ceylon, p. 15? (1896~ 
1922), Ceylon. 

Mooitinoa sp, 

1. Icerya segyptiaca Dongl. Green. Cocc. of Ceylon, p. 440 (1896- 
1922), Ceylon. 

Tithonia sj;. 

1 , Orthezia insignis Dongl, Green. J. Bom. Nat. Hist. Soc., Vol, 
XTI, p. 550 (1898-99), Ceylon. 

Ve/rno7iia sp. 

1. Ortheiia insignis Dongl. Green. J. Bom. Nat. Hist. Soc., Vol. 
XII, p. 550 (1898-99), Ceylon. 

ERICACE^. 

Gaultheria fragrans. 

1 . Pinnaspis aspidistra; Sign. Green. Cocc. of Ceylon, p. Ill (1896- 
1922), Colombo. 

Gavltheria jragrantissima. 

1. Icerya purcbasi Mask. Ootacamund. 

Rhododendron sp. 

1 . Aspidiotas ficus Ash. Ramakrishna. Proc. IVth Eut. Meet., 

p. 356 (1921), Ceylon. 

2. Aspidiotus these rhododendri Gr. Proc. IVth Ent. Meet., p. 357 

(1921), Ceylon. 

3. Chionaspis rhododendri Gr. Ramakrishna. Proc. IVth Ent. 

Meet., p. 351 (1921), Ceylon, 
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EEIOACEiE— contd. 


Rhododendron arboreum. 

1 . Aspidiofcus fictis Ash. Ramakrislma. Pusa Bull. No. 197, p. 26 

(1929), Ceylon. 

2. Chionaspis rhododendri Grr. Green. Cocc. of Ceylon, p. 119 

(1896-1922), Ceylon. 


MYESINACE^. 

Ardisia sp. 

1. Chionaspis acuminata Gr. Green. Cocc. of Ceylon, p. 137 (1896" 
1922), Ceylon. 


Mwsa indica. 

1. Aspidiotus destructor Sign. Green. -7. Bom. Nat. Hist. Soc., 

Vol. XIII, p. 71 (1900-01), Ceylon. 

2. Aspidiotus transp-arens Gr. Green. ./. Bom.. Nat. Hist. Soc., 

Vol. XIII, p. 70 (1900-01), Ceylon. 

3. Lecanium tessellatum var. perforatum Newst. Green. Cocc. of 

Ceylon, p. 207 (1896-1922), Ceylon. 

4. Lecanium viride Gr. Green. Cocc, of Ceylon, p. 200 (1896-1922), 

Ceylon. 


SAPOTACEiE. 

Achras Sapota (SapoM). 

1. Aspidiotus transparens Gr. Eamakrishna. Pusa Bull. No. 197, 

pp. 22 and 46 (1929), Coimbatore. 

2. Aspidoproctus cinerea Gr. Eamakrishna. Pusa Bidl. No. 197, 

p. 69 (1929), N, India. 

3. Lecanium longulnm Dough Eamakrishna. Pusa Bull. No. 197, 

p. 46 (1929), Coimbatore. 

4. Pseudococcus lilacinus Ckll. Misra. Proc. Vth Ent. Meet., p. 

346 (1923), Calcutta. 

а. Saissetia oie-n Ber. Eamakrishna. Pusa B-ull. No. 197, pp. 45, 

16 (1929), Coimbatore. 

б . Walkeriana cinerea Gr. Misra. Proc, Vfch Ent. Meet,, p. 346 

(1923), Pusa 
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SAPOTACEj®— cow^d. 

Bassia latifoUa. 

1. Puhnnaria psidii Mask. Rama Rao. J. Bom. ^af. Hist. Soc., 
Voi. XXIIT, p. 136 (1914-16), W. India. 


Bassia longifolia. 

1. Chionaspis acuminata Gr. Ramakrislma. Pusa Bull. No. 197, 
p, 16 (1929), Madura. 

Dichopsis grandis. 

1 , Diasnis mikiriya Gr. Green. J. Bom. Nat. Hist. Soc., Vol. 
XXVIIT, No. 4, p. 1015 (1922), Ceylon. 


Mimusops Elengi. 

1. Aspidiotus dictyospermi Morg. Ramakrislma. Pusa Bull. No. 

i97, p. 24 (1929), Coconada. 

2. Aspidiotus trilobitiformis Gr. Ramakrislma. Pma Bull. No. 

197, p. 26 (1929), Coconada, 


Mimvsops hcxaudra. 

1. Aonidia mimusopis Gr. Green. J. Bom. Nat. Hist. Snc., Vol. 

XXVIII, No. 4, p. 1010 (1922), Ceylon. 

2. Aonidia spinosissima Lind. Green. Rpc. Ind. Mus., Vol. XVI, 

p, 441 (1919), Central India. 

3. Aspidiotus malleolus Gr. Ramakrislma. Proc. IVtk Ent. Meet., 

p. 367 (1921), Ceylon. 

4. Lecanodiaspis mimusopi.s Gr. Green. J. Bom. Nat. Hist. Soc., 

Vol. XXVIIT, No. 4, p, 1036 (1922), Ceylon. 


EBENACE^. 

Diospyms sp. 

1 . Aspidiotus trilobitiformis Gr. Ramakrisbna. Pusa Bull. No. 

197, p. 26 (1929), Kurnool. 

2, liecanium opbiorrbizse Gr. Ramakrisbna. Pusa Bull. No. 197, 

p, 26 (1929), Kurnool, 
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EBENACE^—cow^^^. 

Diospyros Chlororylon. 

1. Aspidiotns trilobitiforrais Gr. RainaVrishna. Pum Bitll. No. 

197, p. 19 (1929), Kiirnoo'l. 

2. Lecanium opiiorrhizse Gr, Ramakris'bDa. Pusa Bull. No. 197, 

p. 49 (1929), Kiirnool. 

3. Pinaaspis minor Mask. EamalmsliRa. Ptisa Bull. No. 197j 

p. 18 (1929), Bella,ry. 

Diospyros enihryopteris. 

1. Gymnaspis diospyros Gr. (MS). Eamakrisbaa. Pusa Bull. No. 

197, p. 28 (1929), Mimdantburai, Tinnevelly. 

2 . Gymnaspis producta Gr. (MS). Ramakrishna. Pusa Bull. No. 

197, p. 28 (1929), Mnndantlnirai, Tinnevelly. 

Diospyros ThimiPsii. 

1. Diaspis grandiloMs Gr. Green. J. Bom. Nat. Hist. Soc., Vo!„ 
XXVII, No. 4, p. 1016 (1922), Ceylon. 


SYMPLOCACEJ;. 

Symplocos sp. 

1. Aspidiotns calopltylli var. symplocos Gr. (MS). Ramakrishna. 

Pusa Bull. No. 197, pp. 18, 27 (1929), Coonoor, Nilgiris. 

2. Pinnaspis minor Mask. Ramakrislma. Pusa Bull. No. 197, 

p. 18 (1929), Nilgiris. 

Symplocos obtusa. 

1. Cerococcus albospicfatus Gr. Green. Cocc. of Ceylon, p. 308 
(1896-1922), Ceylon. 


OLEACE^di:. 

Jasmin^e. 

1, Aspidiotns aurantii Mask. Kamakrisbna. Pusa Bull. No. 197, 

p. 25 (1929), Somesbv'aram, Gcdaveri, 

2. Lecaninm acuminatum Sign. Green. Coco, of Ceylon, p. 195 

(1896-1922), Ceylon. 
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OLE ACEiE —contd. 

Jasmins. —coiitd. 

3. Pheaacoccus ornatiis Or. Bamalmslnia. Pusa Bull. Bo. 197, 

p, 62 (1929), Yexcaud, Ceylon. 

4. Psendococcns lorigispinns Targ. Green. Cocc. of Ceylon, p. 384 

(1896-1922), Ceylon. 

Jasminum Sa/nhao. 

1. Parlatoria calianthina Ber. & Leon. Misra. Proc. Vth Ent. 
Meet., p. 360 (1923), Pusa, 


Olea europiaca (Olive). 

1. Chiouaspis centripetalis Gr. Ivlisra. Proc. Vth Ent. Meet., 

p. 348 (1923), India. 

2 . Fiorinia these Gr. Green. Ind. Mus. Noie^, VoL V, No. 3, p. 102 

(1903), Punjab. 

3. Parlatoria pergandii var. camellice, Comst. Misra. Proc. Vth 

Ent. Meet., p. 350 (1923), Peshawar. 


APOCYNACEiE. 

Alstonia scJiolaris, 

1 , Ceroplastes actiniformis Gr, Eamakrishna. Pusa Bull. No. 197, 

j). 39 (1929), Coimbatore. 

2. Vinsonia stellifera Westw. Green. Cocc. of Ceylon, p. 281 (1896- 

1922), Ceylon. 


Coyrissa sp. 

1 . Aspidiotus destructor Sign. Eamakrishna. Proc. IVth Ent. 

Meet., p. 355 (1921), S. India. 

2 . Aspidiotus transparens Gr. Eamakrishna. Proc. IVth Ent. Meet., 

p. 355 (1921), Coimbatore. 

3. Aspidiotus orientalis Newst. Eamakrishna. Pusa Btdl. No, 197, 

p. 21 (1929), S. India. 

4. Aspidiotus rossi Mask. Eamakrishna. Proc. IVth Ent. Meet., 

p. 356 (1921), Coimbatore. 

3. Cerococcus ornatus Gr, Green. Cocc, of Ceylon, p. 307 (1896- 
1922), Ksits Islands, 
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APOCYNACE corM. 

Garissa sp. —contd. 

6 . Ciuonaspis acumiiiata var. atiicolor Gr. Eauiakri.sliJia. Pum 

Bull. Yo. 197, p. 17 (1929), Coimbatore. 

7. Lecaiiiiim (Paralecanium) maritimum Gr, Green. Cocc. of Cey¬ 

lon, p. 247 (1896-1922), India, Ceylon. 

8 . Leca.mum viride Gr. Ramakrialuia. Pusa Bull. No. 197, p. 49 

(1929), Coimbatore. 

9. .Pulviiiaxia psidii Mask. Eamakrislma. Pusa Bull. No. 197, 

p, 36 (1929), Coimbatore. 

Carissa Ca-fcmdas. 

1. Aspidiotus pniriorum Laing. Laing. Mew.. Dept. Agric. India, 

Vol. XII, Nos. 1 and 2, p. 100 (1932), Qnetta. 

2. Aspidiotus rossi Mask. Ramakrisliiia. Pusa Bull. No. 197, p. 

22 (1929), Coimbatore. 

Garissa 'paucineriia. 

1 . Icerya purcbasi Mask. Ootacamiind. 

Garissa spinarim. 

1. Aoiiidia pusilla Gr. Green. J. Bom. Nat. Hist. 8oc., Yol. XVT, 
p. 348 (1904-05), Ceylon. 

Echites sj). 

1. Aspidiotris trilobitiformis Gr, Ramakrisliiia. Pusa Bull. No. 197, 

p. 26 (1929), Anakapalle. 

2. Plieaacoccus inangifeiiB Gr. Earnakrishna. Pusa Bull. No. 197, 

p. 26 (1929), Anakapalle. 

LandolfJiia sp. 

1 . Tacliardio, albizziai Gr. Green. Coco, of Ceylon, p. 413 (1,896’ 
1922), Ceylon. 

Nerium oleander. 

1 . Aonidia distinctissima Newst. Eamal;iisluia. Proc. IVtb Ent. 

Meet., p. 359 (1921), Ealncbistan. 

2. AspidiotiivS transparens Gr. Ramakrisfina. Pusa Bull. No. 197, 

p. 22 (1929), Madras. 

3. Parlatoria caliantliiiia Ber. & Leon. Ramakrisliiia. Pusa Bull. 

No. 197, p. 33 (1929), Madras, 

E 
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APOCYMACEil— 

Plumeria, sy, 

1, Lecaiiiutn virido Gr. Green. Coco, of Ceylon, p. 200 (1896-1922;, 
Ceylon. 

t 

Plum.eria acutifolia. 

1, Lecanium idride Gr. liamakrislina. Pusa Bull. No. 197, p. 49 
(1929), Nilgirife, Ceylon. 

Tahernwnwmtana sp, 

1. Lahioproctns poiei Gr. Eamakrislina. Pusa Bull. No. 197, p. 

69 (1929), Coorg. 

2. Saissetia liemispliajrica Targ. Eamakrislina. Pusa Bull. No. 

197, p. 4.4 (1929), S. India. 

3. AValkeriana (Fissiventer) poiei Targ. Misra-. Proc. Vtk Ent. 

Meet., p. 346 (1923), Coorg. 


ASCLEPIADAGEiE. 

Aselepiadro'u sp. 

L Geroplasfccs coriforus And. Ramakrislnia. Pusa Bull. No. 197, 
p. 39 (1929), Madras. 


Galotropis sp. 

1. Aspidiotns de.struetor Sign. RauiakrisLna. Proc. IVtli Ent. 

Meet., p. 356 (1921), S. India. 

2, Aspidiotus orientalis, Newat. liavnakrishna. Pusa Bull. No. 197, 

p. 21 (1929), S. India. 

Pergularia oloratissima. 

L Lecanium caudalnm, Gr. Green. Cocc. of Ceylon, p, 223 (1896-- 
1922), Ceylon. 

Tylopli ora asthmatica. 

1, Diaspia penbagona Targ. & Tazs. Green. Coce. of Ceylon, p. 89 
(1896-1922),’'Ceylon, 
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LOGANIACE.®. 

FafrrcBa zeylanica. 

1. Diaspb fagrea) Gr. Green. Cocc. of Ceylon, p. 92 (1896-1922)3 

Ceylon. 

2. Lecanmm psidii Gr. Green. Cocc. of Ceylon, p. 226 (1896- 

1922), Ceylon. 

Slf[/Ghnos Nuxvomica. 

1. Piilyinaria psidii Mask. Ea:'r;akri.sliRa. Fimi IkdL No. 197, 
p. 36 (1929), Caddappali. 


POLEMONIACEii;. 

CalUsteris rhomhoidea, 

1. Joerya purchasi Mask. Ootacaaiund. 

Cobcea sp. 

1 . Saissetia liemiaphcerica Targ. Green. Cocc. of Ceylon, p. 233 

(1896-1922), Ceylon. 

2. Saissefcia nigra Eiet. Green. InJ. Mus. Notes, Vol. IV, No. 1, 

p. 9 (1900), Ceylon. 

Cobcea seandens, 

1. Saissetia nigra Met. Green. Coe/*, of Ceylon, p. 230 (1896-1922), 
Ceylon. 


BORAGlNACEiE. 


Cordia Myxa. 

1. Aspidiotus oricntalis Newst. Kamakriskna. Pusa BtilL No. 197, 
p. 21 (1929), Coimbatore. 


HeUotfO'pium sp. (Heliotrope). 


1 . 


Diaspis pentagona Targ & Tazz. 
(1896-1922), Ceylon. 


Green. Coco, of Ceylon, p. 89 

E 2 
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INDO-CEYLONESE COCCII)^. 


CONVOLVULACEiE. 

Tpomcea sp. 

1. 7i.spidiotiis excis’js Gr. Green, -7. Bom. Nat. Hist. Soc., Vol. 

XIII. p. 71 (1900-01), Ceylon. 

2. Orthezia insignis Dougl. Green. J. Bovt. Nat. Hist. Soc., Vol. 

XIII, p. 550 (1898-99), Ceylon. 

3. Psendococciis citri Basso. Green. Cocc. of Ceylon, p. 376 (1896- 

1922), Ceylon. 


S0LANACE7E. 

Capsicum sp. 

1 . Orthezia insignis Done!. Green. J. Bom. Nat. Hist. Soc., Vol. 
XII, p. 550 (1898-1899), Ceylon. 

Habrothamnus sp. 

1. Orthezia insignis Doiigl. Green. Cocc. of Ceylon, p, 420 (1896- 
1922), Ceylon. 


Lycopersieum esculentum. 

1 . Orthezia insignis Dough Green. J. Bom. Nat. Hist. Soc., Vol. 

XII, p. 550 (1898-99), Ceylon. 

2 . Pseudococcus maritimus Erh. Green. Coco, of Cejdon, p. 384 

(1896-1922), Ceylon. 

3. Pseudococcus virgatus Ckll. Eamakrishna. Pusa Bull. Xo. 197, 

p. 68 (1929), Coimbatore, Ceylon. 


Physalis peruviana. 

1 . Phenacoccus insolitus Gr, Misra. Proc. Vth Ent. Meet., p. 346 
(1923), Madras. 


Solanum sp, 

1 . Aspidiotus orientalis Xewst. Eamakrishna. Pusa Bull. Xo. 197, 
p. 21 (1921), S. India. 

Solanum jasminoides. 

1 . Icerya purchasi Sign. Mask. Ootacamund. 
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SOLANACEiE— contd. 

Solanum Melongena. 

1. Aspidiotiis destructor Sign. Rainakrislma. Proo, IVth Eiit. 

Meet., p. 355 (1921), S. India. 

2 . Aspidiotus orientalis Newst. Newstead. Bull. Ent. Res., Vol. 

VIII, p. 132 (1917-18), Guntur. 

3. Cerococcus Mbisci Gr. Ramakrisbna. Pusa Bull. No. 197, 

53 (1929), Guntur, Sivagiri, 

4. Cbionaspis manni Gr. Earaakrislina. Proc. IVth Ent. Meet., 

p. 352 (1921), Kangra, Calcutta. 

5. Phenococcus insolitus Gr. Ramakriakna. Pusa Bull. No. 197, 

p. 61 (1929), Ckingleput, Coimbatore, Ceylon. 

Solauum seajorthiwnum. 

1. Icerya purcliasi Mask. Ootacamund. 


Solanum tuberosum. 

1. Pseudococcus tilamentosus Gldl. var. corymbatus Gr. Rama- 
krishna. Pusa Bull. No. 197, p. 60 (1929), N. India. 

BIGNONIACE-®. 

Bignonia s'p. 

1. Lecanium bespcriduni Linn. RamakrisKna, Pusa Bull. No. 197, 
p. 46 (1929), Ceylon. 

Stenolohiiim sp. 

1. Ortbezia insignis Dougl. Green. J. Bom. Nat. Hist. Soc., VoL 

XTI, p. 550 (1898-99), Ceylon. 

2. PuRinaria psidii Mask. Green. Gocc. of Ceylon, p. 265 (1896- 

1922), Ceylon. 

Stereospermiim chelonioides. 

1. Cribrolecamum formicarium Gr. Ramakrislma. Pusa Bull. No. 
197, p. 52 (1929), Ceylon. 

ACANTHACEA5. 
dcantJixis ilieijolius. 

1. Pbenacoccus hirsutus Gr, Misra. Proc. Vtk Ent. Meet., p. 346 
(1923), Calcutta. 
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INDO-CET-tLOWESE OOCCID^. 


ACANTH Am®- 
Orossandra sp. 

1. Orfcliezia insignis Dougl. Buckton. Ind. M/us. Notes, Voi. Ill, 
No. ?) (1896), Ceylon. 

Erm.ih.emu7ii sp. 

1. Saissetia nigrum depressum Cldl, Rarnakrishna. Pusa Bull. 
No. 197, p. 45 (1929), Coimbatore. 

Qraptopliyllum 

1 . Saissetia nigra Nict. Green. Coco, of Ceylon, p. 280 (1896- 
1922), Ceylon. 

Ilygropliila sphiosa. 

1. .4spidiotns orientalis Newst. Ramakrishna. Pusa Bull. No. 197, 

p. 21 (1929), Kistna. 

2. Pseudococcus viridis Newst, Ramakrislma. Pusa Bull. No. 197, 

p. 60 (1929), Madras. 

3. Pnlvinaria obsciira Newst. Ramakrishna. Pusa Bull. No. 197, 

p. 38 (1929), Madras. 

4. Saissetia okse Ber. Ramakrishna. Pusa Bull. No. 197, p. 45 

(1929), Coimbatoi’e. 

5. Saissetia nigra Niet. Ramakrishna. Pusa Bull. No, 197, p. 42 

(1929), Coimbatore. 

JustieAa sp. 

1 . Orthezia insignis Dough Green. Cocc. of Ceylon, p. 420 (1896* 

1922), Ceylon. 

2. Saissetia nigra Niet. Ilamakrishnau Pusa Bull. No. 197, p. 42 

(1929), Coimbatore. 

J'l.istir.ia simplex. 

1, Icerya purcliasi Mask. Ootacamnnd. 

, Meyenia sp. 

1 . Orthezia insignis Dongl. Green, Cocc. of Ceylon, p. 420 (1896-- 
1922), Ceylon. 
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ACANTHACEiE—co?^cfcL 
Strohilmithes sp. 

1. Cliionaspis strohilanthi Gr. RamakxiBlino,. Proc. IVth Ent. Meet., 

p. 352 (1921), Ceylon. 

2. Icerya gegyptiaca Dougl. Green. Gooc. of Ceylon, p. 440 (1896- 

1922), Ceylon. 

3. Ortliezia insignis Dougl. Green^ J. Bont. Nat. Hist. Soc,, VoL 

XIT, p. 650 (1898-99), Ceylon. 

4. Pedronia stroLilaiithis Gr. Green. Cocc. of Ceylon, p. 365 (1896- 

1922), Ceylon. 

5. Pinnaspis aspidistra) Sign. Green. Ind. Mus. Notes, Vol. .TV, 

No, 1, p. 2 (1900), India. 

8 . Pulvinaria tessellata Gr. Green. Cocc. of Ceylon, p. 260 (189G- 
1922), Ceylon, 

Strobilanfhes viscosus. 

1 . Aspidiotus pufcearins Gr. Green. Cocc. of Ceylon, p. 54 (1896- 

1922), Ceylon. 

2. Pinnaspis aspidistra;- Sign. Green. Cocc. of Ceylon, p. Ill (1896“ 

1922), Ceylon. 

Th-imherqia sp. 

1. Ortliezia insignis Dougl. Green, Cocc. of Ceylon, p. 42(5 (1896“ 

1922), Ceylon. 

2. Pseudococcus virgatus Ckll. Green. Cocc. of Cejdoii, p. 372 

(1896-1922), Ceylon. 

'u/3. Saissetia hemisplia^rica Targ. Bamala’islma. Pusa Bnll. No. 
197, p. 44 (1929), N. India, Tattapallani, Nilgiris. 

VEEBENACEA5. 

Oallicarpa lanata. 

1 . Diaspis pentagoiia Targ & Ta?:z. Green. Cocc. of Ceylon, p, 89 
(189G-1922), Ceylon. ’ 

Durantu sp. 

1. Orthezia insignis Dongl. Green. Cocc. of Ceylon, p. 227 (1896‘ 

1922), Ceylon. 

2. Pulvinaria psidii Mask. Green, Cocc, of Ceylon, p. 266 (1896- 

1922), Ceylon. 

3. Saissetia oleae Ber. Green. Cocc. of Ceylon, p. 42(} (1896-1922), 

Ceylon. 
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INDO-CEyLONESE OOCCIDiE. 


VBKBBNACE^E—co7i«(Z. 

Lantana sp. 

1. Orthezia infsignis Doiigl. Ramalsrishiia. Pusa, Bull. No. 197, 

p. 6G (1929), Bangalore, Ceylon. 

2. Pseudococcus longipijiiis Targ, Green. Gocc. of Ceylon, j). 384 

(189G-1922), Ceylon. 

3. Pseudococcus virgataa Ckli. Ramakrisliiia. Pusa Bull. No. 19'i, 

p. 59 (1929), Coimbatore. 

Stachparpheta sp. 

1. Orthezia insignis Dougl. Green. Coec. oC Cevlon, p. 420 (1896- 
1922), Ceylon. 

Tedona grardis (Teak). 

1. Plienacoccns liirsutus Gr. Ramakriglma. Pusa Bull. No. 197, 
p. 63 (1929), Walayar. 

Verbena sp. 

1. Walkena.na cinerea Gr. Misra. Proc. Vtli Ent. Meet., p. 346 
(1923). 

Verbena citriodora. 

1. Orthe/ia iiisignis Dougl. Green, ./. Bom. Nat, UisL 8oc., Vol. 
XII, p. 650 (1898-99), Cejdon. 


LABIATiE. 

Coleus sp. 

1 . Cexoplastodes cajani Ma.sk. Rainakrisbna. Proc. IVth Ent. Meet., 

p. 346 (1921), Surat. 

2. Icerya regyptiaca Doug!. Newstead. Ind. Mus. Notes, Yoi. Ill, 

No. 5, p. 28 (1896), Nangatabakkam, Madras. 

3. Orthe-^ia insignis Dougl. Green. Gocc. of Ceylon, p. 420 (1896- 

1922), Ceylon. 

Leuoas helianthemifoUa. 

1 . Icerya purchasi Mask, Ootacamiind. 

Leucas zeylamca. 

1 . Icerya purcLasi Mask. Ootacainund. 












INDO-CEYLONESS COCCID^. 


69 


LABIATJ5—cowit?. 

Ocimum sanctim.. 

J. Ceioplastodes cajani Mask. Ilamakrislina. Pum Bull. No. 197, 
p. 42 (1929), Coimbatore. 

Salvia sj). 

1. Ortliezia insignis Dougl. Green. J. Bom. Nat. Hist. Soe.., VoL 
Xn, p. 550 (1898-99), Ceylon. 

AMAEANTACEiE. 

Achyranthes sp. 

1. Phenacoccns insolitus, Gr. Eamalmsbna. Pusa Bull. No. 197, 
p. 61 (1929), Coimbatore. 

Aerva lanata. 

1. Lecaninm pimctnliferum Gr. Green. Cocc. of Ceylon, jn 205 
(1896-1922), Ceylon. 

Amuranthus sp. 

1. Lecaninm hesperidum Linn. Eamakiisina. Pusa Bull. No. 197, 
p. 46 (1929), Ceylon. 

Iresine sp. 

1. Ortlie.?ia insignis Dougl. Green. Cocc. of Ceylon, p. 420 (1896- 
1922), Ceylon. 

POLYGONACEiFb 

Antigonon sp. 

1, Ceroplastes cerifcriis And. Green. Cocc. of Ceylon, p. 271 (1896- 
1922), Ceylon, 

Polygonum cliinense. 

1. Chionaspis polygon! Gr. Green. Cocc. of Ceylon, p. 134 (1896- 
1922), Ceylon. 
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ISTDO -CEYLOKESK 00 CCID, 


ARISTOLOCHIACJL®. 

Bragani.ia sp. 

1. Icorya tegyptiaca DougL Greeji. Coce. of Ceylon, p. 4H) (1898‘ 
1922), Ceylon. 

PIPEEACE/B. 

Feperomia sv. 

1. Piilvinaria maxima Gt. Green, Coco., o<’ Ceylon, 4G5 (].89fr 
1922), Ceylon. 

Piper Belle (Pan). 

1. Lepirlosaphcs cornutns N. sp.—Thirukoilnr. 

Piper nigrum (Pepper), 

1. Aspidiotus destructor Sign, Ramakrislnia. Pusu Bull. No, 197, 

p. 21 (1929), Ceylon, Wynad .and MaLabar. 

2. Cliionaspis varicosa Gr. Eamakrislina, Pu^a Bull. No, 197, 

p. 15 (1929), Sidapnr. 

3. Pinnaspis marcliali Cldl. Tadipara.ml3a, Malabar. 

4. Fioriiiia proboscidaria Gr. Green. Cocc. of Ceylon, p. Inl (1896- 

1922), Ceylon. 

6. Lecanium acutissimum Gr. Ramakrislina, Pusa Bull. No. 197, 
p. 48 (1929), Ceylon. 

6. Lecanium marsupiale Gr. Ramakrislina. Pusa Bull. No. 197, 

p. 48 (1929), Ceylon, ¥7ynad, MaLabnr .and Aiiamalais. 

7. Lecanium (Paralecaniiim) paradeiiiyense Gr. Green. Cocc. of 

Ceylon, p. 241 (1896-1922), Ceylon. 

8. Lecanium piperis Gr. Green. Cocc, of Cejdon, p. 211 (1896-1922), 

Ceylon. 

9. Lecanium piperis var. namunahuli Gr. Green. J. Bom.. 

Nat. Hist. Soc., Vol. XXVIII, No. 4, p. 1024 (1922), Ceylon. 

10. Mytilaspis beckii Gr. Ramakrislina. Pusa Bull. No. 197, p. 30 

(1929), Coorg, Trivandrum. 

11. Mytilaspis piperis Gr. Ramalcrislina. Pusa Brill. No. 1,97, pp, 29, 

30 (1929), W. Ghats, Travancore, Wyiiad, Ceylon. 

12. Piniiaspis aspidistrse Sign. Eamakrishiia. Pusa Bull. No. 197, 

p. 17 (1929), M. Ghats, Ceylon. 

13. Pseudococcus virgatus Cldl. Ramakrislina. Pusa Bull. No. 197, 

p. 59 (1929), W. Ghats. 

14. Protopulvinaxia longivaivata Gr. Green. Cocc, of Ceylon, p, 254 

(1896-1922), Ceylon. 
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■. Observations on the betel vine scale insect Lepidosaphes cornutus 

RAMAKRiSHNA, IN MADRAS STATE 

Betelvine {Piper betel) is one of the important narcotic crops in South India. 
Among the insect pests noticed so far, the betelvine bug, Disphinclus polilus 
Distant, is known to cause very often considerable damage to betelvine crop. But, 
in the recent years, the occurrence of the scale insect, Lepidosaphes cornutus 
Ramakrishna, in serious proportions is reported from some of the tracts in South 
India where betelvine is cultivated. A short account of the distribution of the pest, 
habits, description and control measures is presented in this note. 

Ramachandran and Ayyar (1934) noted for the first time the presence 
of the scale insect at Thirukoiiur in South Arcot District. Again Ayyar 
(1936) recorded the prevalence of the insect in severe form at Thirukullam in North 
Arcot District. Subramaniam et al. (1960) reported the severe damage caused by 
\he &csi\e insQCt Lepidosaphes sp. (subsequently identified as Lepidosaphes cornutus 
Ramakrishna) in the betelvine gardens at Rajagiri in Tanjore District. Recently 
the presence of this bug in pest form in parts of Trichinopoly and Salem Districts 
was reported by the Crop and Plant Protection Oflncer (Entomology), Coimbatore. 
It is therefore evident that this insect is widely distributed in Madras State and 
assuming serious proportions wherever betelvine is cultivated. 

The scale insect occurs on the leaves, petiole as well as on the main vine. 
The scale of the female is light to dark brown in colour with the posterior end 
slightly broad. Heavily infected leaves loose their colour, exhibit warty appearance, 
crinkle and dry up ultimately. When the bugs are present in large numbers on the 
main vine the leaves shrivel up and the affected vine exhibit sickly appearance and 
wilt in due course. 

Two species of coccinellid beetles, C/i.'/ocorMs nigritus Fabr., and Scymnus 
guimeti Muls. were found predating on the scale insect. Among the two beetles, 
Chilocorus nigritus Fabr., was present in large numbers in Vedachipalayam in 
Trichinopoly District. In addition an unidentified hymenopterous parasite was 
observed to be present in this locality. 

Subramaniam et al. (1960) recommended spraying of Pyracolloid for the 
control of the scale insect. Recently an exploratory trial was laid out at Vedachi- 
palayam in Trichinopoly District. The variants tried were (i) Malathion 0.05 per 
cent, (2) Dylox 0.1 per cent (Dipterex), (3) Fish oil rosin soap at 1 lb. in 10 gallons, 
(4) Trithion 0.06 per cent and (5) Malathion 0.025 per cent with Fish oil rosin soap 
at J lb. in 6J gallons of water. Each chemical was tried on 20 vines of about eight 
months old. The efficacy of the different insecticides was assessed on three vines by 
recording the population of the insects before and after treatments on two leaves from 










each vine. The scales of the insects were removed with the help of a fine needle and 
,the condition of the insect whether healthy or dead was examined under microscope, 
Among the five treatments, malathion with Fish oil rosin soap had given 83.1 per 
cent kill of the insect within 72 hours after spraying. Next in order was malathion 
which recorded 79.1 per cent mortality. Observations made ten days after spraying 
schedule showed the same trend in the case of these two chemicals. 

t 
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INSECT PHOTOTROPISM AND ITS ECONOMIC 
IMPORTANCE IN INDIA 

BY T. V. RAMAKRISHNA AYYAR, B.A., Ph. D., 

AND 

K. P. ANANTANARAYANAN, B.A. (Hons.), 

(Madras Aflricidtural Department). 

Introduction. Studies on the behaviour of organisms, and espe¬ 
cially on that of Insects, have formed the theme of- many-eminent 
zoologists in the past and yet there exist numerous points in the 
different aspects of the subject which offer avenues for further inves¬ 
tigations. The study of insect tropisms is one of these,’ and though a 
good deal of work has been done by eminent workers. like', Loeb. 
Wheeler, Morgan and Jennings in the west, the study of the complex 
tropic reactions of insects in the Indian region has received hardly any 
serious attention so far. This paper is the result of some’ preliminary 
studies recently started to study the aspect of one of the various insect 
responses, viz., ‘ Phototropism ’ with special reference to South Indian 
insects, and indicate in what way it has an economic bearing on 
Agricultural Entomology. 

To an agriculturist the study of entomology is solely a utilitarian 
one, particularly with an aim to control his crop pests. Next to a 
knowledge of the life-history of the insect pests, the study of their 
behaviour, their adaptations and response to environments, and exter¬ 
nal stimuli forms one of the main lines of work for finding ways and 
means of control on scientific and economic lines. 

Tropisms. The behaviour of insects in different ways may be 
attributed to three different sources—instinct, intelligence and tro¬ 
pisms; while the two former are generally the result of some internal 
stimuli, tropic reactions are generally the result of. environmental 
influence.s. Some of the external factors such as atmospheric tempe¬ 
rature, humidity, light, certain chemical substances, etc, .often direct 
the activities of some insects, and the responses of the latter to such 
external stimuli are usually known as Tropisms. All these phenomena 
“are responses of the protoplasm to definite stimuli and are almost as 
inevitable as the response of a needle to a magnet..’’ Of these Cliaemo- 
fropjS7H the different responses to stimuli-from chemical substances, 
which in the words of Wheeler “are among, the most potent factors 
in the lives of Insect s’’, and Phototropism the response to stimuli from 
light, have offered very useful lines of research and .have contributed 
factors for extensive application in pest control. Some of the other- 
tropisms known are. Hydrotropism and Anemotropism the responses 
to water and winds. 

* Pnper presented nt the Agriculturnl Section of the Indi.nn Science Congress, 
B6mb.'jy, in Junuary 1934. 
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PHototropism. It is a familiar phenomenon, especially just before 
and soon after first summer rains, to find thousands of insects dashing 
t'o-our lights and often hovering around them in clouds; this is 
particularly so, around bright gas or electric lights in highways and 
railway stations. Enthusiastic insect collectors taking advantage of 
this habit, frequently adopt attracting insects by lights, just in the same 
way os'some entomologists collect insects by what is called ‘sugaring’ 
baiting with some chemical mixed with syrup. It will, howew..,' be 
found .by experience that it is not all insects that exhibit this tropic 
attraction to come towards lights. Those that have this striking 
character are known to be positively phototropic and others which 
have a marked tendency to shun and move away from the source of 
light are said to be negatively phototropic. There are various factors 
influencing these strongly opposite and varying grades of photo- 
tropisra; the direction of rays of light, the color of the light rays, and 
their intensity, varying metabolic conditions and even other tropisms 
have been noted to come into play in such phenomena, and some of 
these therefore account for such striking habits of familiar insects 
like moths and butterflies, the former nocturnal and often phototro¬ 
pic, the latter diurnal and generally heliotropic (attracted and 
influenced by sunlight). Among these which display a strikingly 
positive response .to lights are the cockchafer beetles of different kinds, 
winged ants, winged white ants (termites), crickets and long-horned 
grasshoppers, leaf-hoppers of dilferent kinds (especially ijassids), some 
aquatic bugs especially the giant electric-light bug, Beloitoma (the 
largest bug known which comes to light in numbers in steamers and 
boats in some rivers), and moths and beetles of different kinds. Among 
those which generally avoid lights may be mentioned the day-flying 
butterflies, cutworm moths, the bed bug, thysanoptera and some 

beetles. 

Photolropism among Insects in S. India. Though the experience 
during the past decade or more has given the writers some ide.a of the 
kinds of insects that exhibit photographic reactions in different parts 
of S. India no organi-ed attempts were made till recently to make a 
special study of our phototropic insects. About two years ago when 
the senior author planned some intensive work on the bionomics of 
one of our common pests—the paddy stem-borer schoevnbius in- 
certellus which exhibits positive phototropism. it occurred to him that 
experiments with light traps throughout the year would, in nddititm 
to adding to our data regarding the chief insect concerned, help us in 
gathering a good deal of information regarding other phototropic 
in.sects. With this hope, light traps were kept in Coimh.atore Central 
Farm right through the year from 19.31 and the results have not belied 
our hopes. The following is a rough statcanent of the important 
representatives of the different nrdcr.s of Coimbatore insects so for 
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noted, showing positive phototropisin. Among, moths. thc-mos( 
important are some of the crambine pyralids like the paddy.stem-borci 
(Schoenohius inccrielhis) and other .borers like' Cliilo, Diatroea Aniylo' 
etc., the groundnut surul iSt<nnoi)teTyx), the ragi white, borer 
(Saluria inficita), the hairy caterpillar moths ( Avtsacla, E.sl/gnjtfhe, and 
the sunnhemp moth [JMctheisa)^ the nga»‘islid (Ac^occrnla very c6m"raon 
phototropic insect, som'e psych'ids. limacodids and hawk:nioths.. Of 
the coleoptera, among the common ones trapped were,' the chafers of 
diff^,:f;nt kinds including dung rollers, scarahaeids, Ruteline, etc., stray 
dynastids, numerous green and blue blister beetles, stnphylinids, glow¬ 
worm beetles, the lorigicorn beetle Dorysthniis, the leaf-like tene- 
brionid Cossyfilius and stray tiger beetles, ground beetles and weevils. 
During certain years, the beettle Dorysthenis comes to light in swarms 
during October—NWember rains in Coimbatore. The. hymenopt- 
era include chiefly, winged ants (including Doryliis) and. occasionally 
some parasitic wasps and the honey bee. Among diptera, gall -flies, 
some syrphids, stray tabanids and chironomids are the ones usually 
found. Among orthoptera trapped are crickets of numerous kinds 
(the mole cricket Gryllotalpa bein.g very common), locustidae,> some 
cockroaches and some of the tettigidae and surface grasshoppers. 
Winged termites, ephimerids, stray dragon flies and ant-lions and 
occasionally the chrysopa form the neuroptera. Among the Rhyn- 
chota. are the jassids of different kinds, some fulgorids and the 
pentatoniids-chiefly the green plant bug Nezara and the black Cydnus. 
In addition to these, several insects of minor iinportance are frequently 
seen trapped. The number and frequency of the catches of these 
insects give us an idea as to their seasonal occurrence and emergence 
periods; it is needless to add that such data colled ed for fairly long 
periods’will contribute to our knowledge of the local phototropic 
fauna. Detailed records on these catches are being made with the 
idea of utilising them in other ways. 

Economic Importance of Phototropism in Insects. Apart from 
the academic and purely biological interest created by a study of insect 
phototropism, there is'the economic aspect of the matter, which gives 
one some ideas as to how far the agriculturist can take advantage of 
the phototropic responses exhibited by some insects which have some 
economic importance. Especially in the control, of some moth or 
other borers, the light trap forms one of the useful means.of destroy¬ 
ing large numbers of insects. The method of trapping such insect 
pests with lights of various kinds has been in vogue in other countries. 
Lawson (6) records that 126 species and varieties of leaf-hoppers were 
collected and an average of 1000 insects were captured in 70 nights. 
In .lopnn, light trap has proved one of the most efficient means of 
control against the rice borer Clii.'o sini/jJex, Buk (7) A cotton boll- 
worm fDiparopsi.-c enstanea, in Nyiissaland is reported to 
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be freely captured in a 200 candle power acetylene lifi[ht which is 

described as effective over n square of about 10 acres. In the Punjab 

the cane borers such as Uialrosa auricilia, Dud^., Cliilo, Scirpof)luifiOt 

arid,Enivialocera have been recorded in larj^c numbers at light. It is 

also., reported from the Punjab <“) that light traps have proved v^ery 

effective against the hairy caterpillar {Avisacta) and some 300.000 are 

recorded in light catches in one season from two districts. 

* • ' ' 

In S. India, the phototropic reaction of some important insect pests 
attracted the attention of entomological workers many years ago. As 
"early as 1906, when the senior author had opportunities of studying 
two of the pests of groundnut in S- Arcot area, viz., the hairy cater¬ 
pillar and the siiruipoocUi, it was found that both these creatures had 
very strong attraction for lights. Similarly the phototropic response 
and other observations made by him on ihe paddy stem borer 
iSchoeiiobitis incertellun) in 1907 when the earliest investigations were 
started on that insect in S. India have been recorded in his note on 
South Indian Insects in 1921 0) In the same note may also be found 
his recoi’d of the phototropic hairy caterpillar moth (Asi/rn covfcrta) 
which is a nasty domestic pest, all along the submontane tracts of the 
West Coast during the post-monsoon months. Similarly another 
phototropic moth (Aucyloloviia chrysogrnphella) was first noted by 
him ns a pest on paddy in 190tJ (2) q'he attraction to light of most of 
our cockchafer beetles, some of which are pests both as larvae and 
adults is vei*y well known. During the summer of 1915, when the senior 
author was investigating the white grub pest of cinchona seedlings in 
the Nilgiris, species of Serico and Hclotrichin were found attracted to 
light in thousands. The cockchafer beetles attacking grape-vines, roses 
and sundry other garden plants are also attracted to lights. Among 
our other insects of economic importance showing this habit are the 
ragi white borer moth Sahirh infierta first noted as pest in 1908 
in the Coimbatore farm, the blue and green blister beetles often found 
on flower heads of millets; the injurious paddy jassids of which the 
green spotted one {i^ephotettix) and the white species (TcttifloiiirUa) are 
the commonest in S. India, are often caught at light traps in shoals. 
Gall-flies of which the paddy Cecidomyid (PacliyJiplosis) is the chief, 
are also trapped at lights in numbers. Thus it will he found that wc 
have some insects of economic importance for which the .setting up of 
light traps may be tried as one of the practical measures of control. 

Light Trap Mechanism. While it is found that lights like bonfires 
of rubbish heaps, torches and other naked lights do attract photolropic 
insects, for a regular study of insects, thus trapped it is ncce.ssary 
to have a c» ntrivance which, while attracting insects, would help 
in collecting them without being burnt f>r destroyed. There arc 
numerous such traps known and used by worker.s in differrut 
]inrls of the world. An insect light trap in it.s simplest form ’is 
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a light suspended over the middle of a tray containing water • ’mixed 
with a few drops of kerosene spread as ' a thin film on. the ‘’surface. 
All insects attracted by the light dash against, it, drop into the 
oiled water below and get killed. Such a simple trap suits 'quite 
v'ell the purpose of the farmer, but scientists who make a special study 
of the species obtained, make use of more powerful lights and arrange¬ 
ments to catch, kill and preserve the specimens without damaging 
them. Most commonly electric lights or acetylene lights are employed 
and instead of a tray of water a funnel with a killing bottle at bottom 
is attached to receive the insects dry. Such mechanisms could be made 
in many ways by maintaining the underlying principle of the apparatus. 
A good hurricane lantern will serve the ordinary purposes of a light 
trap. If, however, it becomes an economic proposition to use brighter 
lights a high power gas lamp will be found to trap 'more insects. 
Further investigations have to be made to get some data as.to'the kind 
of light, the area a light would command and other factors in this 
direction. 

Light trap with special reference to paddy stem borer. A few 
remarks may be added with regard to the trials'so far made with light 
traps for the paddy stem borer (Schocnobius mcerletlus) in some of our 
rice areas. Recent observations on the light trap catches have.made it 
abundantly clear that the paddy stem borer is by far the - more easily 
attracted and the more numerous of the many forms captured. The 
catches of moths of this borer during the different parts of the year 
at Coimbatore, Pattambi, Maruteru and Aduthurai were as follows: 



Total. 


Coimbatore 

4013 

(3362 females ; 651 males) in 83 nights December 1932 to 
March 1933. 

Pattambi 

5341 

(2806 g. females ; 369 males 2176 s. females) in 29 nights. 
June 1933 to August 1933. 

Maruteru 

16427 

(9090 g. females; 5033 males 1299 s. females) in 106 nights 
from September 1932 to February 7th, 1933. • 

Aduthurai 

5090 

(in 15 days—November 32 to February 1933—Maximum 879 


on 6—1—1933. 

(The writers ore indebted to the Farm Superintendents nt Pattambi and 
Maruteru for helping them in making light trap trials and giving figures of the 
catches.) 

From the preliminary observations so far'made it has been found 
that (1) at every fresh brood the insect comes to light in very large 
numbers (2) that at the peak of emergence'it is highly phototropic and 
comes to light-at all hours of the night even in moonlit nights, (3) the 
percentage of gravid females is always greater than the spent ones, (4) 
the proportion of females to males varies in different localities and at 
the same locality during seasons and (5) during the paddy season the 
insect makes its-first appearance in the trap during transplantation. 
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Conclusion. In applying phototropism to practical entomology 
the study of the meteorological conditions affecting insect activity has 
also, to be followed since changes in the atmosphere induce increased 
or decreased phototropic activity among insects. It has been observed 
that on a windy moonlight night very few insects are caught, so also 
during nights of heavy rain and storm, whereas in warm still dark 
nights the insect catches are abundant both in variety and number. 
For termites, which are recorded in large numbers on certain nights 
at lights, rain followed by sunny weather and warmth appear to be 
• very favourable conditions. In the matter of .the application of the 
light trap method as control against any insect, investigations have to 
be made on numerous factors such as the relation between the crop 
and the broods, the conditions of weather favourable for emergence of 
the broods, the relative percentage of the pest population attracted to 
light, the percentage of gravid female coming to light, the attractive 
capacity of the different kinds and colors of lights, the maximum dist¬ 
ance from.which the insect comes towards a particular light and nume¬ 
rous allied points. It is the intention of the writers to carry on detailed 
investigations on these and many other points • which may, not- only 
help us to effectively deal with this important pest of paddy, but might 
give us numerous facts and data for use against similar phototropic 
insects in the future. 
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FUETHEE EECOEDS OF INDO-CEYLONESE CHALCID 

FLIES. 


BY 

T. V. Eamakrishna Ayyak, b.a., ph.o. 
and 

V. Maegabandhu, m.a. 

{Madras Agricultural Department). 

Over fifteen years ago tire senior author published an annotated list^ of 
the then known chalcid flies of the Indo-Ceylonese region and two years 
later he issued another paper^ on the parasitic hymenoptera of South India 
in which were included some more of the chalcid flies which were not re¬ 
corded previously. Since then many more forms have been noted and it is 
the object of this paper to supplement the earlier lists with a record of the 
Indo Ceylonese forms which have been noted and identified recently with 
brief notes as regards their hosts, locality, distribution etc., and with biblio¬ 
graphical references. As a continuation of the previous lists it is hoped 
that this paper may serve to bring our knowledge of the Indo-Ceylonese 
forms uptodate and in view of the economic importance of these minute 
wasps as natural enemies of some of our important crop-pests it may be of 
some help to agricultural entomologists who may be interested in the biological 
control of insect pests by means of various insect parasites. The thanks of 
the writers are due to Dr. Ferriere of the Imperial Institute of Entomology, 
London, to Prof. Timberlake, the famous Californian authority on Chalcids 
and to others who examined our specimens and helped us in getting them 
identified for us. It is also hoped that this list might prove of some use 
as a reference list to those interested in the study of this interesting group 
of parasites. 

SUPEKFAMILY: CHALCIDOIDEA. 

Family : Aqaonidab. 

Blastophaga Grav. 

Sub-genus: Elizabethiella Grandi. 

Blastophaga (Elizabethielld) gomberti, Grandi, Bull. Soc. Zool. Fr. liii, 
p. 70 (1928), India. 

Ceratosolen Mayr. 

Ceratosolen berlandi, Grandi, Bull. Soc. Zool. Fr. liii, p. 74 (1928), India. 

Family : Chai.cididab. 

Leucospis Fabricius. 

Leucospis malabarensis , Brues, Psyche, xxxii, p. 27 (1926), India. 

Euchalcidia Masi. 

Euchalcidia crassioornis, Masi, Bull. Ent. Bologna ii, p. 173 (1929), India. 

Dirhinns Dalman. 

Dirhintis pachymerum, Masi, Eos. iii, p. 42, India. 


' ‘A Check List of Indo-Ceylonese Chalcid Flies’ by T. V. Eamakrishna 
Ayyar, Spolia Zeylanica, vol. xiii, 1926. 

^ ‘The Parasitic Hymenoptera of Economic Importance in South India’ by 
T. V. Eamakrishna Ayyar, Bulletin of Entomological Research, vol. xviii, 1927. 
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Brachymeria Westw. 

Brachymeria neyhantidis, Galiaii, Proc. U.S. Nat. Mus. No. 2831, Art. 77, 
j>. 6 (1930), on Nephantis, India. 

Hockeria Walk. 

Ilockeria atra, Masi, Boll. Lab. Ent. Bologna, ii, p. 180 (1929), India. 
Stenochalcis Masi. 

Stenochalcis quadridentata, Masi, Boll. Lab. Ent. Bologna, ii, p. 157 
(1929), India. 


Family : Buchabidak. 

Schizaspidia Westw. 

Schizaspidia manipurensis, Clausen, Proc. Ent. Soc. Wash., xxx, pp. 83, 85 
(1928). Manipur State, Assam, India. 

Family : Toeymidae. 

Podagrion Spinola. 

Podagrion pachyrnerum, Walk. Eamaswamiah, Madras Agril. Dept. Year 
Book, pip. 65-57 (1922). An account is given, about the ovipxisition. 

Family ; Bkcyrtidae. 

Erencyrtus Mahdihassan. 

Efencyrtns dewitzii, Mahdihassan, Jl. Sc. Assoc. Maharajah s College, Vijia* 
iiagaram, i, p. 71 (1923). On lac. Mysore, India. 

Lissencyrtus Cameron. 

Lissenvyriits somervillc, Mahdihassan, Jl. Sc. Assoc. Maharajah s College, 
Vijianagaram, i, p. 71 (1923). On lac. Mysore, India. 

Tachardiaephagus Ashmead. 

Tachardiaephagw tachardiae (How.) Ferriere, Bull. Ent. Kes. xix, Pt. 2, 
p. 171 (October 1928). Synonymical notes given: 

= Encyrtus tachardiae^ Howard, 1896. 

= Tachardiaephagus thoracicus, Ashmead, 1904. 

= Lissencyrtus troupi, Cameron, 1913. 

According to Dr. Ferriere the species Somerville should be included in this 
genus and the same can be distinguished from T. tachardiae (How.) ‘especially 
by the colour of the head, which is orange yellow' like the thorax, instead 
of dark’. Insects noted on lac, on Zizyphus jujuha: Bengal, India. 


Encyrtus Latreille. 

Encyrtus harhatus, Timb., on Lecanium nigrum, Coimbatore, India. 
Microterys Thoms. 

Microterys kotinskyi. Full, on Lecanium nigrum, Coimbatore, India. 
Tetracnemus W’^estw. 

Tetracnemus indicus, Eamakrishna, Bee. Ind. Mus. xxxiv, Pt. iii, pp. 287- 
288 (September 1932). Parasites of an injurious mealy bug Pseudococcus citri 
commonly noted on Agathi— Sesbania aouleata in Coimbatore, India. 

Homalotylus Mayr. 

Homalotylus flaminus (Dalm.). On Coccinellid, Coimbatore, India. 
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Family : Ptbbomalidae. 

Trigonogastra Ashmead. 

Trigonogastra brunneivornis, Ferriere, Bull. Ent. Ees. xxi, Pt. 3, pp. 356- 
357 (October 1930). Species described. On Pupa of Agromyza sp. mining 
stems of Hibiscus esculent-us. This species differs from T. rugosa and T. mega- 
cephala ‘by the large size, the darker green coloration of head and thorax, 
the presence of four teeth on both mandibles and the more elongated funicle 
joints.’ Peradeniya, Ceylon. 

Acroclisoides Girault. 

Acroclisoides indicus, Ferriere, Bull. Ent. Bes. xxii, Pt. 2, pp. 279-280 
(June 1931). Species described. ‘Genus is well characterized by its large 
head, which is much broader than the thorax and broader than long when 
seen in front, by the elongate antennae with two ring-joints, the thickened 
marginal vein, the very short petiole, and the small triangular abdomen.’ Also 
key to species of the genus given. On eggs of a Pentatomid bug on teak 
leaf. Behra Bun, U.P., India. 

Agiommatus Crawford. 

Agiommatus acherontiae, Ferriere, Bull. Ent. Ees. xxii, Pt. 2, pp. 280-281 
(June 1931). Species described. Key for distinguishing the three species 
of the genus given. On eggs of Acherontia styx, Westw. Behra Dun, U.P. 

Family : PEftiLAMPiDAE. 

Perilampus Latr. 

Perilampus microgastris, Ferriere, Bull, Ent. Ees. xxi, Pt. 3, pp. 353-364 
(October 1930). Species described. A hyper-parasite on Microgaster indicus, 
Wilkn., Apanteles machaeralis, Wilkn., and a Braconid parasite of Nephantis 
serinopa, Meyr., Hosangabad, C.P., and Behra Dun, U.P.j India. 

Family : Elasmidae. 

Elasmus Westw. 

Elasmus brevicornis, Gahan, Treubia hi, p. 50 (1922): Type locality Java, 
Buitenzorg: Host— Erionata thmx, L.; Ferriere, Bull. Ent. Ees. xx, Pt. 4, 
p. 413 (Decembei- 1929). Parasitic on larva of Hapalia machaeralis, Wlk., on 
Tectona grandis, Behra Dun, India, also noted in Kuala Lumpur, Malaya, 
from Psalis stultalis on Pogostemom patchouli, and also found parasitic on 
larva of Sylepta derogate. 

Elasmus ceylonicus, Ferriere, Bull. Ent. Ees. xx, Pt. 4, p. 418 (December 
1929). Species described. From cases of Psyche albipes —the Tea Bagworm, 
Pelmadulla, Ceylon. „ 

Elasmus homonae, Ferriere, Bull. Ent. Ees. xx, Pt. 4, pp. 415-416 (Decem¬ 
ber 1929). Species described. From Homona coffearia, Nietn., on tea, Ceylon. 
Points that distinguish this species from E. nephantidis, Eoh., are also given. 

Elasmus Imtsoni, Ferriere,, Bull. Ent. Ees. xx, Pt. 4, p. 412 (December 
1929). Species described. Bred from cases of the Tea Bagworm Psyche albipes. 
Mo., Pelmadulla, Ceylon. 

Elasmus hyblaea, Ferriere, Bull. But. Ees. xx, Pt. 4, p. 414 (December 
1929). Species described. Parasitic on second instar of Hyblaea puera larva, 
Aravallica, Nilambur, Madras. 

Elasmus johnstoni, Ferriere, Bull. Ent. Ees. xx, Pt. 3, pp. 258-259 (Octo¬ 
ber 1929). Species deecribed. Karnal, Punjab, India. Bred from Platyedra 
gossypiella and Earias spp. 

‘This species may be distinguished by the dark colouration of its body 
and legs, by the hind tibiae being clear with a brown ring below the middle 
and by the form of antennae and abdomen.’ 

Elasmus claripennis, Cameron. Ferriere, Bull. Ent. Ees. xx, Pt. 4, p. 418 
(December 1929). Synonyms given: 

= Gyolopleura claripennis, Cameron, Ind. For. Eec. iv, p. 92 (1913). 

= Elasmus coleniani, Mahdihassan, Jl. Sc. Assoc. Maharajah’s College, 
Vijianagaram, i, p. 69 (1923) as parasitic on Eublemma amabilis, M.; bred 
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with Tachardta lacaa from Eublemma amabilis predaceous on the former, 
India, Uehra Dun and from Bengal; Ferriere, Bull. Ent. Ees. xix, Pt. 2, 
pp. 171-172 (October 1928). Species described. The relationship of the genus 
Cyclopleura with Elasmus given and the synonyms discussed. The distinguish¬ 
ing features that characterise E. claripennis, E. indicus, Koh., and E, nephan- 
tidis Boh., are also given. 

E.4MiLy: Eulophidab 

Pleurotropis Forster. 

PleuTotropis delrimentosus, Gahan, Proc. U.S. Nat. Mus. No. ‘2831, Art. 
77, p. 9 (1930). India. 

Thripocienus Craw. 

Thripoctenus maculatus, Waterston, Ann. Mag. Nat. Hist, v (10), pp. 243- 
■214 (1930). Species described. Punjab, India. An internal parasite of the 
Vine thrips (Rhipiphorothrips cruentatus, H.). 

Coccophagus Westw. 

Coccophagus tschirchii, Mahdihassan, Jl. Sc. Assoc. Maharajah’s College, 
Vijianagaram, i, p. 82 (1923). Beared from the Mysore lac insect; Ferriere, 
Bull. Ent. Ees. xix, Pt. 2, pp. 173-174-(October 1928). Fully described; Com¬ 
pare, Proc. U.S. Nat. Mus. vol. Ixxviii, Art. 7, p. 41 (1931). Eedescribed from 
specimens from Bengal, Kundari, 1927, on Lao insect on Butea frondosa. 

Tetrastichus Haliday. 

Tetrastichus gardeneri, Ferriere, Bull. Ent. Bes. xxii, Pt. 2, pp. 291-292 
(June 1931). Species described: from eggs of Pentatomidae on teak; from 
the same eggs were also bred Acroclisoides indicus, and an Eupelmid identified 
as Anastatus colemani. Craw.; notes on Tetrastichus species given as regards 
their parasitic habits, Dehra Dun, India. 

Tetrastichus schoenobii, Ferriere, Bull. Ent. Ees. xxii, Pt. 2, pp., 290-291 
(June 1931). Described: Malaya Peninsula, Ceylon and Siam on eggs of 
Schoenobius bipunctifer (Malaya and Siam) and of Spodoptera mauritia in 
Ceylon; also noted on eggs of Schoenobius in South India. 

Sub-genus: Geniocerus Eatz. 

Tetrastichus {Geniocerus) purpureus (Cam.). Ferriere, Bull. Ent. Ees. xix, 
Pt. 2, pp. 174-175 (October 1928). Synonyms given: Beared from Lac on 
Zizyphus fujuba, Bengal. Its relationship with the synonyms given and also 
the distinguishing features of the sub-genus Geniocerus, Eatz. 

Triohospilus Ferriere. 

Trichospilus pupivora, Ferriere, Bull. Ent. Ees. xxi, Pt. 3, pp. 368-369 
(October 1930). Species described. On Nephantis serinopa, Meyr. Coimba¬ 
tore, India; Peradeniya, Ceylon etc. 

Note .—‘By an oversight the record of the species Trichogramma minutum, E. 
(Teichogrammatidae) was left out in the text. It has been noted in India on 
the eggs of the sugarcane borers {Diatroea, Argyria and Scirpophaga spp.), the 
paddy stem borer (Schoenobius incertellus, W.) and the stored paddy moth 
(Sitotroga cerealella, 01.). During recent years this wasp assumed very great 
importance as an important parasite and a good deal of literature has accumu¬ 
lated in connection with its utility as a natural enemy of borers on cane.’— 
(T.V.E. & V.M.) 



HYMENOPTEROUS PARASITES OF ECONOMIC 
IMPORTANCE IN S. INDIA 

BY T. V. RAMAKRISMNA AYYAR. B.A.. Ph. D., F. X. S. 

Cr 

V. MARGABANDU. M.A. 

(Miidrns Agricultural Department) 

The study of oconornic entomology has in these clays attained 
^fluch dimensions that various methods of control are being advocated 
for checking insects injurious to crops. The mechanical * methods of 
control such as the use of insecticides, spraying, fumigation and other 
artificial devices such as the use of light traps, etc., have, been in soma 
cases found impracticable and uneconomical. In view.of the poisonous 
nature of the insscticides themsslves, the prohibitive cost,of the treat¬ 
ments in some cases, the frequency and thoroughness with which these 
treatments have to be given, the promptness with which these have 
to be done, and the several meteorological factors that influence the 
success or failure of the results obtained and lastly the temporary and 
palliative nature of the results obtained, mechanical methods of 
control frequently become very much limited in their scope. 

During recent years a new method of crop-pest control has 
sprung up known as the biological control of insect pests. It i.s‘a well 
known fact that almost every insect has at one stage or another, its 
parasite or predator. A parasite is one which becomes attached to 
the host, at some stage of its existence, and leads an ecto or endozoic 
existence gradually killing the host; whereas a predator is one which 
leads a free existence and preys on its victim killing the same immedi¬ 
ately in most cases. Among insects, the phenomenon of parasitism 
is very highly developed in some of the groups of Hymenoptera, 
especially the Ichneumonoid families, Braconidae, Ichneumonidae, 
Chalcidae and Bethylidae and the Tachinids among the Diptera in 
the insect world. ‘ • 

The object of this paper is to record the different kinds of hyme- 
nopterous parasites so far found in the South Indian region possessing 
some economic importance and to set forth instances, where some of 
the insect hosts are controlled, to a greater or lesser extent by the 
natural enemies. A study of this was undertaken in order to get an 
idea as to the indigenous parasites that exist in the region with their 
respective hosts, the parasite or parasites that attack a particular 
host, the degree to which there is parasitation and the regions where 
they are obtained. This would help us in getting an idea as to the 
possibilities for breeding parasites and liberating them in numbers 
to control crop pests. 
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A list of liymenopterous parasites with their respective hosts has 
ueen Riven at the end noting their distribution. Work in these 
parasitic groups was begun in S. India by the senior author and lists 
were prepared by him, one in 1919 (2), a second one in 1921, (3) and the 
most recent one in the Bulletin of Entomological Research, (10). 
There are stray publications such as the Ann. & Mag. Nat. History., 
Proc. U. S. Nat. Mus., Jl, Bom. Nat. Hist. Socy., Bull. Ent. Res., etc. 
wherein S. Indian parasites have been described by such writers as 
Rohwer, Gahan, Girault, Crawford, Cameron, Silvestri, Grandi, 
Waterston, Wilkinson. Ferriere and a host of others. 

. Instances where crop pests are being controlled by natural enemies 
noted in South India are: 

t^epliantis serinopOy the black headed caterpillar is a very serious 
pest of coconut palms both in the East Coast as well as in the West 
Coast. And this is a classic example wherein natural enemies are used 
to a degree to control the pest. In the East Coast the pest is not seri¬ 
ous probably on account of the presence of the parasites which have a 
favourable environment for successful multiplication; whereas in the 
West Coast probably on account of the secondary parasites the primary 
parasites have not asserted themselves. Hence breeding laboratories 
were opened at three different stations, viz., Calicut, Mangalore and 
Ponnani where the parasites were bred in large numbers and liberated. 
This pest has got parasites attacking the larval and the pupal stages. 
There is a Bethylid, a Microbracon, an Apanteles and an Elosmid 
• attacking the different stages of the larva; and a Chalcid, Eulophid and 
an Ichneumonid attacking the pupa in addition to a Tachinid fly. In 
spite of so many parasites attacking a single host at different stages of 
the pest, it has been found difficult to control the pest on account of 
the secondary parasites on every one of these. The coconut cater¬ 
pillar complex has been well shown diagramniatically (llal. 

The life history and habits of the larval parasite Elasttius nephauti- 
dis, R., has been worked out at greater detail (15). 

In the case of the paddy stem borer Schociwbitts incetteUus there 
are the egg parasites as well as the larval parasites. The chief egg 
parasites are—(1) Tricho^rainuin niiautiivi, R., (2) Tetrastichus schoe~ 
vnbii, Ferr. and (3) Phaiturus bevcficietts, Zehnt. Of these Telrasti-' 
chus schoetiobii would appear to be most effective in that a single grub 
is able to kill 2 or 3 eggs of the host. These parasites are found during 
the months of February and March during the dalva or the second crop 
and this is the reason why the infestation is very low during this crop 
and the infestation very high during the salvn or the first crop in the 
Circars. In addition to these there are the Braconid larval parasitc.s 
7 ropobracon iudicus, R., Microbracon sp., and Apantcivs schoc 7 iobii and 
the Ichneumonids Gorypbtn niacoHpennis and Ischiiojoppn liitadator, F. 
But instances of the.se asserting themselves are not known. 
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Ar^yria sliclicrusf)is, Hmpsn. The sugarcane borer is another in 
whose case in other parts of the world, biological methods of - control 
are being carried on by utilising the egg parasite Trichogrrtnwn yninit- 
iuni, R. In India, so Ear the damage done to cane has 'not warranted 
a control of the pest in this direction. The egg parasite Tricliogrumnia 
minufuni, R, and Phamirus sp. are found in the Circars ahd among 
the larval parasite, Stenobracon sp.. 

Scsfl?»iia iuferens. Wlk. the ragi borer is a clear instance where 
the parasites have proved of great utility under natural conditions. 
The infestation is high only in the pairu or cold weather" crop and 
here the larval parasites check the pest. A braconid wasp keeps the 
pest under control. They are noticed from February to 'March and 
the percentage of parasitisation goes on increasing from February 
onwards till the percentage rises to 80% during the.first week of M-arch. 
Here is a case where the parasites have been found really useful in 
checking the pest at the right time unlike the egg parasites of the 
paddy stem borer. 

Utethsisa pulchelli. Linn, on Sannhemp: parasites probably 

Phamirus sp. noticed on the eggs are very prominent and the para¬ 
sitisation is very high during the second week of March. Eggs 
were collected at different periods to note the degree of parasiti¬ 
sation which went on rising from February to March. It was 57’24% 
during the last week of February; 63*82% during the first week of 
March and 87*88% during the 2nd week of March. In addition to these 
there are Tachinids parasiiic on the larvae which are also high during 
these months; and a chalcid hyper-parasite was noticed on these 
Tachinid maggots. 

Leaf miners on citrus; Phyllocnistcs citrelli Stn. Chnlcid parasites 
were noticed on the pupae. Though the miners were prominent right 
through the year, the parasites were noticed only from February up 
to April. The percentage of parasitisation was worked out as 33*15. 
The parasites were not to be seen during the remaining part of the 
year. 

The eggs of the Fulgorid Pyrilla perpusilla Wlk. which is found on 
cane shows parasitisation by Chalcids ^DVyiinids. Pyrilla in large' 
numbers on the cane leaves cause sooty mould on account of the 
secretion of honey dew and the whole crop looks black and may he 
detrimental to the crop too; and the breeding of egg parasites and 
liberating them may be tried, this depending upon the degree to 
which the pest attacks the crop. 

The cholam borer—Chilo simplex Butl. The list at the end would 
show that this has got Ichneumonids, a number of Braconids and a 
Chalcid parasite on it. 

There are a number of scale insects and mealy bugs infesting many 
trees and plants and every one of these is attacked bj^ a parasite or 
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another. Such serious scales as the Pulvinaria maxinta. Green, on nim, 
Ccroplaslodes caj mi on ZizypUus jujuba^ Aspidiotus orientalis. Newst. on 
tamarind, Lecaniiun species on cotton, sandal, etc., are a few instances 
where the parasites check them. The hymsnopterous wasps especially 
of the super family Chalcidoidea are parasitic on the many species of 
Coccids. These lead an endozoic existence at least in the early stages 
and lead a free life in the adult stage. Parasitisaiion by these minute 
insects are not visible until after the adult parasites emerge when the 
exit-holes could be seen. In certain cases where the scales are trans¬ 
parent there will be abnormal colour. Study in these cases is rather 
difficult. A study of the parasites of Coccids would form a study by 
itself. 

There are the several important crop pests of the Noctuid family 
often subject to parasites such as Spodoplera mauritia^ Boisd. and Cirphis 
albistigma that attack paddy, Prodenia litura F. B. the tobacco cater¬ 
pillar, Achdea janata, Linn, a serious pest on castor, Eublenimi olivaceae 
Wlk. the brinjul leaf roller; and among the Pyralids several of the paddy 
pests, sugarcane pests, cotton and vegetable pests, have also parasites. 
The list at the end will give an idea as to the range of orders and 
families in which we find insect parasites But for the existence of 
these parasites, all the crops would have been overrun by these pests 
and there will be no crops at all. Nature in her bounty and gener¬ 
osity is maintaining a balance, as it were, even without bur concious- 
ness, thus restricting the scope of tliase pests. This will give one an 
idea as to the utility of these little insects to man. 

General considerations. The general life history of these para¬ 
sitic wasps may be state ! thus. The adult is a free living insect. It 
goes in search of the ri^ht ho>t and lays an egg or eggs. The eggs 
may be laid singly or in an eggmass on or in the body of a caterpillar, 
maggot or grub. The parasites are provided with an apparatus at 
the tail end called the ovipositor which is used for inserting the eggs. 
They are even so adapted that these can be thrust from outside into 
the body of larvae inside the plant stems. The hatched out larvae may 
lead an cctozoic or endozoic existence and feed upon the tissues and 
vital organs of the host bringing about the gradual death of the host. 
The grubs after feeding on the host miy come out, and spin cocoons 
on the surface of the host very often a.s in the case of Braconid wasps. 

These minute wasps which we find in thousands are widelly 
different in structure and habit and a study of these would bring to 
light many interesting points which would help us in the efficient 
utility of these parasites toward insect pest control. These may be 
ectozoic or endozoic and most of these ore parasitic only in their 
larval stages. The list at the end will .show that n particular species 
of parasite may have different hosts; a number of species may attack 
a single host simultaneously; some may he polyphagous; and some 
restricted only to particular hosts. In the case of the black scale 
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Satxselia ni^ra in California there are 51 species recorded .on it; .The 
original parasites are in some‘cases attacked by secondary ..parasites 
and this phenomenon is called hyper-parasitism. Some attack..insects 
belonging to different orders or families or even groups and different 
stages of the hosts. We have species of Apajitclcs attacking larvae of 
different orders. These parasites attack the different .stages’ of the 
host. There are egg parasites, larval parasites, and pupal parasites. 
Thus it could be seen that the host may be attacked at any stage or 
in all stages. There is the Trichogrammid— Trichograwma minutnin, 
R., attam^ing the eggmasses of Schocnobius, Argyria and Dit^lraaa, 
There is Phanurus bencficienis, Zehnt,- attacking the eggmasses of 
Schoenobius and Scirpophaga. Similarly there are instances of larval 
parasites. Many of the Braconids and Ichneumonids are larval 
parasites. Among the pupal parasites there is the Chalcid Pliir^lropis' 
epilachneae^ Roh attacking the pupa of Epilachna, ‘Tetrastichus .ayyari, 
Cliilo simplex, Acanthujappa sp., Melanitis ipnene and so on. Among 
the hyper parasites we have Perilantpus microgastris, Ferr., on Micro- 
gastris iiidicus, Wik., Apanteles mochueralis, Wlk., and a Braconid 
parasite on Nephantis serinopa, M., MesochoruS plusciphilus, V., on 
Apanteles plusiac, Vier, and Marieit'i sp. on some of the parasites on 
Coccids. Specialisation has gone to such a degree that many, of the 
Eurytornids are phytophagous and the Chalcid family Agaonidae live 
on seeds of figs. Members of the family Eurytomida'e attack galls. 
/There is the seed chalcid Bruchophagus mellipes, Gahan, boring into 


Sesbania seeds. 

In certain cases where we notice more than one species attacking 
a host and where the parasites lead an endozoic life it requires a more 
careful and thorough study as we should be able to distinguish between 
the primaries and secondaries. There are instances of parasitism 
wherein they are parasitic on the predators of the host themselves in 
which case they are not beneficial. There is Aphrastobracon flavi- 
punnis, Ashm. which is parasitic upon Eublcmma which is a predator 
on Coccids; similarly there is Elasmits indicus found 'with the Coccid 
Anomatococcus hidicns which is probably predaceous on Eiibhmma. 
This clearly shows that a clear understanding of the interrelations of 
the host and the parasite are necessary. 

Thus we could see how varied are the nature and kind of parasiti- 
sation, the habits of these parasites and the relationship between them 
and the hosts, A study of the natural enemies available in South 
India brings to light the following interesting points. Parasites are 
not found throughout the season but are found only during particular 
seasons, e. g., in the case of Schoenobius we have the egg parasites 
from January to March during the summer months at Samalkola; 
similarly we find the larval parasites from January to March in the 
case of the vagi borer and the egg and larval parasites of Sannhemp 
caterpillar and the Chalcid parasites of the citrus leaf miner could be 
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had only during the months of January to March. Here we find some 
interesting features One is that parasites are found only during parti¬ 
cular seasons; in these cases cited they are found only during the months 
of February March; in some cases they are useful in controlling the 
pest as in-the case of Ragi borer; in some cases though the crop exists 
during two seasons and the pest also is found the parasite could be 
found in abundance only during the second crop as in'the case of 
ScJiofinohfus and similarly in the case of Utethesii on Sannhamp and 
.the citrus leaf miner Phyllocnistes. In the case of Nephantis in the 
West coast it becomes serious in certain seasons but the pest becomes 
controlled as soon as the parasites assert themselves. Thus it could 
be seen that there are certain meteorological and other factors that 
now and then put- the parasites under check. 

Before initiating “ Biological methods of control *' it is incumbent 
upon us to know before-hand the indigenous parasites that exist in 
the area with the respective hosts; and their host relations; the number 
and kind of parasites that attack a'particular host and the number of 
hosts which-a particular species attacks; the secondary parasites that 
may be found on the original parasites; the different stages of hosts 
.that are attacked by the .parasites; the seasonal abundance of these 
parasites and their numerical relation with that of the host; and the 
factor or factors that are responsible for the success or failure for the 
multiplication of these. All these points require elucidation. Then 
one should be able to eliminate the adverse factors and attempt at 
successful breeding of the parasites and liberating them, the kind of 
cages to be utilised depending upon the nature of parasites—whether 
egg or larval. 

The list of parasites given below* will show how vast the field is 
and how there is plenty of scope for utilising the parasites in the 
control of crop pests. In view of the complexity of this method of 
control it requires a careful study before any one starts on the work 
of biological control; and in this connection one may be referred to 
such eminent men like Howard, Thompson, Smith, Burgess, Jones and 
a host of others who are doing a good deal of work on insect parasites 
and biological methods of control. A good deal of literature by these 
men has accumulated and would prove very interesting study in this 
new line of work. 

The list does not by any means profess to be complete but it is 
just given to show, the richness of parasites found on the several 
major crop pests thereby showing one that there is a vast and wide 
field of study of great economic importance as well as of deep academic 
interest. It.may also be added that the list gives only those South 
Indian forms of economic importance and does not deal with the 
numerous parasitic forms which affect other insects in various ways. 


List of. Hymenopterous Parasites of Economic Importance noted in South India. 
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BEES AND BEEKEEPING IN SOUTH INDIA 

BY T. V. RAMAKRISHNA AYYAR B.A., Ph.D., F. Z. S.. 

& S. RAMACHANDRAN, L.Ag., 

Agricultural Colleflc, Coimbatore. 

Introduction. Among insects, in fact, among the numerous lower 
animals, the honey bes occupies a unique position. It has been man’s 
associate practically from prehistoric days. In view of the honey it 
yields and in consideration of the various virtues displayed by the 
creature in its, social life this creature was-not only held by the 
ancients in high esteem but was even endowed with divine powers and 
became the centre for many myths and superstitions. It was probably 
due to such ideas that the bee was "added as an insignia by great men 
it is.said to.appear on the crowns of the Egyptian kings,, on the arms 
* of the Pope and on the imperial robes of Napoleon ! Honey and wax 
were attributed divine properties and in. Christian rituals honey was 
’ given to babies in baptism and the church candles were to be of pure 
' wax I In India, the existence of bees and the usefulness of the pro- 
. ducts we get from them are facts well known to almost every layman. 
iBut very few among us possess any clear and definite ideas regarding 
the natural history of bees or about ths aetiology and purpose of the- 
i useful products man gets from them. There is, of course, reference 
' in different Indian literary and medical works to honey as Madhu 
and to the honey bee as Madhu mdkshika, (literally honey fly) the 
exact term by wWch it is known in the vernaculars, though it is 
scientifically incorrect.to' call it a fly. The little that is known of them 
may be more or less summed up in these statements (I) , that bees 
'abound in forests. (2) they'give us some very valuable arid useful pro¬ 
ducts, (3) they are a proverbially hard-working and. industrious lot. 
and (4) that they sting; All the rest-regarding them has beeri' practi¬ 
cally a.sealed book to most of .\is.- The honey . bee is, therefore, one 
of our familiar creatures and yet orie about which .we really know 

verv little 1!!: 

^ • • 

t The primary .object'of this paper is to present in .a. very ': compact 
and popular form a very, brief account of the honey bees vTe' have in 
S. India’ and the native methods now in vogue in the different .tracts 
inartificial beekeeping arid honey gathering, and secondly, to.give a 
ivery short summary of the attempts now‘being made by the Entomo¬ 
logical section at the Coimbatore Agricultural Research Institute to 
carry.on investigations in this line witlya view to demonstrate and 
popularise the modern methods of beekeeping as is practised in many 
of the Western Countries. One important excuse for publishing this 
paper with all its inevitable imperfections is the fact that we have 

• Pnper read before the Association of Economic Biologists, Coimbatore, 

on 4th September 1933, 
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1 Wild colony of A. iiidica. 

• • * t 

2 Seated worker brood o.f A. imticni. 

3 Scaled drone nnd queen'cells.*. 

4 Indian honey' bees. 

.n) /I. fW/co—Worker 

b) Drone, 

c) Queen. 

d) . A. ftorca. 

e) . Mclipoua sp. 

f) A. (iorsatii 

•S n) Qolony of A. doritntn. 

’ hi do. wUhout bees; 

6;a) . Colony of d. fforca.'- 
b) do. 'without bees... 

7 The \vjx*ihcth nnd its different stuRcs 
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PLATE 11 


1. .Removal and mo jldinR of w.tx. (R’priht fiom " SocinI li/a 

•dinoii(^ »;i.«rc/v" W'hcalcr.) 

2fif.8.' FixinR a.comb of Aiindica with pUintain fibre. 

3. ~VrKf>.i oineta. {Ripriitl from J. lioni.t Not. 

Hisr. StK^Voi.'N.XVIl.) ■ 

4. '"An npiarv.of A. iiulicit. 

5. • The bee hive and it.s nirts.’ 

Y). Thc hbney extractor find it.^.parts. 

7.' Collection of pollen ond p.nckinR tb’e s.inae. (/?.‘^nu/ fv.wi " }>oiinl,li/a ‘ 

• « * ■ * • • ’ • • 

nntnui* '* • tlVicr/i'r., 


.9. IViyUnutiitix rttuiol:ns\hiu'. 
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absolutely no previous records of a connected form relating to- bees 
in S. India and that there is a demand from many people nowadays 
for a publication of this kind. 

II. General Facts Regarding Bees & Honey Bees. Befoi'e we 
enter into the main theme of Beekeeking it will be advantageous to get 
some clear ideas regarding the position of the honey bees in the animal 
kingdom, their nearest relatives and some general facts regarding 
their natural history. Though popularly the term ‘ Bee ’ has been 
understood to refer to the domesticated honey bee, because of its long 
and intimate association with man, the name can be applied without 
mistake to a number of other insects; in fact, over four thousand 
different insects are known which come under this designation and all 
of them including the honey bee being classified as a group called 
Apidae (Bee family). The various bees, numerous wasps and different 
kinds of ants constitute the three important sub-divisions of the well- 
known insect order Hyinenoptertf. Very tarailiar examples of bees 
other than the honey bee are the carpenter bees and the leaf cutting 
bees. A common example of the former is the stout bluish black 
insect ’ (Xylocopa) found flying about houses and gardens with a 
strong bussing noise and frequently seen boring into wood work 
(hence its name); the leaf cutter bees (Megachile) are generally smaller 
than the carpenter bees and these have the habit of cutting and re¬ 
moving away portions of leaves from rose and other garden plants. 
Most of the members of the bee family share some common features, 
the most important of them being the habit of visiting flowers to 
collect pollen and nectar (hence called anthophiln), the possession of a 
long tongue which helps them in probing into flowers and the presence 
of plumose branched hairs on the body. In the matter of growth and 
development also they are similar—the pregnant female lays a number 
of single eggs ; these hatch into helpless fleshy grubs which have to be 
fed by others until they pupate ard from the pupa the adult bee 
emerge.^. Thus every bee passes through a complete metamorphosis 
during’development as in beetles or butterflies. As against these simi¬ 
larities’numerous differences are noted between different kinds of bees 
especially in their habits which enable us to classify them into such 
groups as under* ground nesting, surface nesting, tree nesting, para¬ 
sitic, solitary and .social bees. The honey bees come under the last 
group. 

In India, we have over thirty genera included in the bee family 
(Apidne) including over two hundred known species of bees and the 
insects known as honey bees constitute hut one of these genera (Apis) 
including three species. These three species which are the chief sour¬ 
ces of honey in India and another minor insect the Mclipnna (Dammar 
or stingless bee) constitute the four genuine honey bees found all 
over the Indian region. (Fig 4. PI. I). All these heps are social in.secis 
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and live in colonies. The three species of Apts and their fundamental 
features are (1) Apis dorsata, F., (Fig. 5, PI I), Rock bee. This is the 
largest of the Indian honey bees and gathers plenty of honey fit builds 
long big open single combs which may often be four feet long on tall 
forest trees, along sides of precipitous cliffs and occasionally on the 
walls and other parts of buildings. (Fig. 3.) The honey got from these 
hives in the forest forms the. bulk of the material collected by hill 
people and sold in our bazaars. The irritable and ferocious temper of 
this bee and its confirmed nomadic habit of deserting its hives fre¬ 
quently have made it impossible to domesticate it; (2) Apis florra, F. 
This is the smallest of the three species and is known as the little bee. 
This also builds single combs which are, however, very small and often 
found hanging from bushes and corners of roofs ; (Figs. 4 d & 6, PI. I); 
each comb usually gives but a few ounces of honey; (3) Apis itidica, F. 
This is the common Indian honey bee, very commonly found both in 
the plains and forests all over India. In size this is larger than florea 
and smaller than dorsata. This bee unlike the other two builds seve¬ 
ral parallel combs generally in hollows of trees, caverns in rocks, on 
the walls inside wells and similar protected spots. (Fig. 1. PI. I). This 
is the typical Indian honey bee and the only one which has so far been 
found to be capable of domestication. In the different hill tracts of 
S. India the common bee found is a dark race of this indtca. The only 
other known species of Apis, besides these three Indian forms, is the 
European bee A. mellifica, L., which is the honey bee domesticated and 
extensively reared all over Europe and America and this species, ex- 
j cept in a few minor features, is very closely similar to indica in struc¬ 
ture, size and habits and hybridises freely. With regard to the affini¬ 
ties and phylogeny of these honey bees, though many entomologists 
like Linnaeus, Friese and Buttel-Reepen regard mellifica as the original 
species and the other three as its descendants, recent workers’ consider 
that the Indian form indica is the real ancestor. Professor'Wnieeler. of 
Harvard, an eminent authority on social insect?, in arguing out .this 
point, adds the following very interesting and noteworthy remarks * 
in favour of indica. —“ Hod a Hindoo entomologist preceded Linnaeus, 
indica would be the t> pe of the Species, and the Hindoo, aware of - the 
existence of two other species of Apis in his own and neighbouring 
countries and nowhere else in the world, would properly regard the 
genus as of South Asiatic origin and the species indica as having spread 
to Europe and Africa and produced the dark race mellifica." 

III. The Members of a Bee Colony... As stated before the’honey 
bees live in colonies. In an average thriving colony of the common 
Indian bee (indica) there is generally found a population of about forty 
to fifty thousand bees. This large number is, however, made up of three 
different kinds of individuals in habiting the colony. (Fig. 4, a, b, c, PI.'I). 


“Social Life among Insects,” p. 131, 1923. 
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1 hese are the Workers, the Drones and the Queen —the workers making;; 
up the great bulk of the population (over 90%). The worker bee is an 
immature female smaller in size than the queen or the drone ; on her 
devolve most of the important domestic duties of the colony such as 
gathering of honey and pollen, building of the combs, rearing the 
brood, defending the colony from enemies, attending on the queen and 
keeping the home sanitary and warm. To perform these duties satis¬ 
factorily the workers are also provided with the necessary structural 
adaptations. The tongue is comparatively long, the hind legs have 
basket like hairy structures to collect pollen, (Fig. 7, PI. II) the abdo¬ 
men has glands to secrete wax which is the material used for house 
building, (Fig. 1 PI. II) and they have a powerful sting for defence at the 
tail end of the body. The drone is the male bee and comparatively 
heavier built than the worker; its eyes are very large and meet at the 
middle of the head (this is a feature found in many male insects). It 
has no pollen basket, wax producing structures or a sting. The duty 
of the drone simply consists in acting as the husband of the virgin 
female bees. Very few drones are generally found in a healthy and 
vigorous colony, and at times'there may be no drones in the colony at 
all. In every colony, usually any one healthy mother insect or queen 
is found. It is a mature female and is bigger and longer-than the 
worker; she has no pollen baskets or wax plates but has a conspicuous 
combined sting and ovipositor, the latter to deposit eggs. The only 
function of the queen in a colony is to lay eggs and thereby add to the 
population of the colony and keep it strong. This egg laying machine 
is known to deposit two to three thousand eggs a day and under satis¬ 
factory conditions lives for two or three years. 

^ • * • 

It.is thus found that in a bee colony there are three kinds of indi¬ 
viduals or castes with different functions which contribute to the wel¬ 
fare of the colony, and each one of these is specially adapted struct¬ 
urally also to attend-to its respective duties. The workers as their 
name implies,_attend to all the materia] needs of the colony and the 
qtieen and drone pl.'iy the parts of wife and husband keeping up the 
strength of the colony. The following passage regarding the bee colony 
is, therefore, quite apt “ The bee colony is a wonderful republic with 
many kings and only one queen, the citizens do all the governing with- 
outvoting ;;the kings are powerless and the queen works as hard ns 
and longer.than any of her subjects." A few words as to the way in 
which the three bee castes arise in the colony may be added. Starting 
with a young queen who has just emerged from the pupal cell, we find 
her one fine afternoon emerging out on her virgin flight. She verv 
usually meet.s a drone’and they male. This nuptial ceremony which 
generally takes place outside a hive is unfortunately attended by a 
tragedy ; in the aCt of union the queen carries with her llic generative 
org.ans of the husband and he is killed ; fit may l)p added by the wav 
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thnt nmonM many lower organisms the husband shiares this unfortu¬ 
nate fate as a result of mating). The pregnant queen returns to her hive 
very soon and as a result of this union she carries the spermatic fluid 
received from the male retained in her spermathecal bag. In a day or 
two after her return from the wedding trip she starts laying eggs, 
practically her only function for the rest of her life ; in each empty 
cell of the hive she lays one egg and she is found capable of laying 
three to four thousand eggs per day. One very striking peculiarity 
with the queen bee is that she is able to lay either fertilised eggs which 
will produce workers or non-fertilised eggs which produce only 
drones. This is due to the peculiarity in her generative mechanism 
which gives her a control to allow’or not allow an egg which passes 
out through the oviduct, to get impregnated by allowing a .particle of 
the sperm from the sperm sac. This is a very remarkable capacity in 
the queen and fortunately or unfortunately it is absent in the higher 
animals and man ! ‘ There is no ditference, however, in the nature of 
the egg that will produce* a worker or a queen and it is only food and 
other conditions which determine the production of either. Generally 
the queen lays fertilised eggs out of which the numerous workers 
which are essential to the needs of the colony emerge after a develop¬ 
ment period of 21 day?. When a queen has to be raised and not other¬ 
wise, the workers biiild a few large cells and feed the baby grubs in them 
with special food, and from among these grubs an adult queen emerges 
in about 16 days ; this special food “ royal jelly ” and the provision of 
larger cells to the chosen grubs appear to make these otherwise worker 
grubs fully developed queens ! The drone egg takes about 24 days to 
develop into an adult bee. The difference In the, period to attain 
maturity in the three different individuals is apparently due to the 
quality of food supplied to each. Various and marvellous are the 
numerous activities of these individuals, especially of the workers 
which go to regulate and to maintain the multifarious normal and 
abnormal needs and the domestic economy of a colony. Tt is hardly 
possible in this short paper to deal with the numerous facts and theo¬ 
ries connected with the sex relations, the development of the sexes and 
other allied phenomena connected with the multiplication and main¬ 
tenance of the normal strength of a colony. 

IV. The Domestic Life c-rnd Activities of the Honey Bee.' Bee¬ 
hive.—As stated at the beginning the common Indian honey bee in the 
natural haunts lives in what are called liiues made of combs constructed 
by members of the colony in well protected places. Each hive is made 
up of a number of combs generally remaining parallel to each other 
(fig. 1 PI. 1). The combs, which are made of wax, are divided up into 
thousands of hexagonal cells, each comb having a double set of them, 
one on each surface; and these cells serve as leceptacles for the storage 
of honey and pollen and ns chambers for the-developing- brood. -The 
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•bee hive, with its remarkable architectural and economic arrangement, 
is one of the wonders in the insect world. In the words of the great 
poet -Maeterlinck “ No living*creature, not even man, his achieved in 
the centre of his sphere whit the bee his achieved in her own; and 
were some one from another world to descen J and ask of the earth 
the most perfect creation of the logic of life, we should needs have 
to offer the humble comb of honey.” The mathematicil accuracy 
with which the cells.are arrangjd and the vva/ in which the whole hive 
is constructs 1 are features always evokini wonder anl adniration. 
Adult bees of all the three different kinds when at home simply remain 
clustering to and moving along the surface of the combs and do not 
have any special lodging?. Usually the cells in the upper part of the 
combs are made use of for the storage of h eney and the lower ones are 
utilised for brood rearing. While the worker cells (figs 2, and 3, pi. 1) 
when closed are capped flat, those of the drone and the queen have 
different shapes; the drone cells which are usually found along the 
edges have a convex capping and the quee 1 cells stand out from the 
margin as elongated conical projection} (fig. 3 pi. II). Wax which is 
the material with which these corub.; arc built is a secretion which 
exudes as a semi-fluid substance, through some of the ventral plates of 
the abdomen of the workers and which solidifies into the plastic wax so 
ideal a material for constructing the comb. The best stone mason or 
bricklayer will simply marvel at thehvay in which the bee removes the 
wax from its belly, kneads it with the help of its mouth parts and uses 
it for comb building (fig 1, pi. If). During the bus.v season when 
cells have to be built nt a i*apid rate workers gorge themselves with 
bonsy and this stimulates wax production. It is said that to get a 
pound of wax, bees have to consumi about 10 to 15 lbs. of hon'ey ; as 
sucii, comb building and brood rear! t.-Igo on vigorously when there is 
plenty of- honey available. 

Fond of the Bee.—Thz food of bees, as stated before, consists 
usually of nectir and pollenVfrom flowers.* The adult bees chiefly feed 
on lionpy while the young ones have to b’ fed mainly on pollen, 
although it is often mixed with honey an.l water forming a paste called 
‘ bee bread .’ The developing.grub in each of the brood ceils if. unnble 
to find its food and has, therefore, to ha fed with those materials by the 
nursing workers of the colony until ih?y are full grown nn'J about to 
pupate. Since the food of bees in nil &L\}:vs consists of materials from 
floy.ers o* different kinds they gener.nlly thrive well in jungles, flower 
gardens and - orchards where flowers tu various kinds fortu their 
pasturage for both nectar and pollen. Occasionally, however, bees 
have been noted lapping up the honey dew cA some pl-.iiu bugs anti it 
h said that they seel: sugar in other places than llower:*.. 

Honey. Speaking of'honoy it may help us to h-uve .some clear 
idte-.s as to what it really is. 'J l'C-honey thn; wo get fr.:m bee hive< 
V.: not 1 he actual ricctar which the in.saals collaet from various riO'.Vi.T.s. 
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, 'Phis nectar collectcd by them from all sorts of flowers is swallowed 
by the creature and afterwards re^urm’tJited into the .honey cell- in 
the honey stomach of the bee in which the nectar rerhaihs before 
reftfurfiitation, certain chemical changes take place and it is this 
changed stuff which is called honey. The bees, knowing very well that 
pasturage may not be available during all the seasons in the year due 
to climatic variations, collect very briskly when there is plenty of ’ 
pasturage and store quantities of honey which will serve them and 
the brood during the rainy or very chill month.s when no pasturage 
is sufficiently available; during these months their outside activities 
are also very much curtailed. On the other hand, during spring and 
summer months, when there is plenty of pasturage available the 
workers are found very industrious and busy, not only gathering stores 
of provisions but also actively engaged • in comb building and brood 
rearing; the queen also is very active during this season of phtnty and 
adds to the population of the hive by laying numerous eggs day after 
day. In view of the fact that the length of life of the worker bee is 
not more than three or four weeks and that many of them are liable 
to be killed in various ways, a proportionate increase in brood is thus 
quite necessary to keep up the normal strengh of a colony. However, 
when due to very favourable conditions, the population of a colony 
increases‘enormously and there is a general feeling that there is not 
sufficient room or convenience for all the inmates, preparations for 
a family partition become evident. The reigning queen and a good 
number of workers from the hive fly out of the colony and start a 
fresh one in a new spot. This family partition is called Swonning and 
is often much more peaceful and harmonious in' striking contrast to 
what often happens in human families. This appears to be a natural 
instinct on the part of all the members of the colony in helping the 
dispersal and distribution of the species, 'f'his habit" is occasionally 
persistent in the bee; and has to be watched and proper precautions 
taken by the apiarist. There are numerous other points in the 
behaviour of bees which are problems that will repay investigation. 

Emmies of bees. Before we conclude this brief account of the 
remakable family arrangement of the honey bee a few words .may be 
added regarding some of the factors that often interrupt the machine 
like working and organisation of these remarkable insects. There are 
some enemies in the shape of diseases and pests. The Indian bee, 
unlike the European is so far free from the two notorious 

bee diseases—the ‘ Isle of White disease ’ and ‘ foul brood.’ In the shape 
of active enemies we have the bee eater among birds; but it is among 
insects we come across some of the dreadful enemies of bees. A few 
years ago, the senior author discovered in the Bababuddin hills in 
Mysore a wasp* which behaves as a typical bee hunter—attacking and 

* Recently described as n new species Vhilautltus ratnokrishitat. T- 
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carrying away bees..(Fig. 9, PI. II). Some of the common hornets (Fig. 3 
Tl. II) also occasionally attack bees. The common hawk moth' attacks 
the hives and feeds on the stored honey. An inveterate pest of the 
hive is the wax caterpillar.^ which often devours the wax combs and 
causes very serious damage especially in weak colonies (Fig. 7 PI. 1). 
The other enemies of bees are miscellaneous animals*of different kinds 
which rob them of thfeir provisions; under this category, of course, 
comes nun. 'l^he workers that defend the colony from such robbers 
and irespasserb have, of course, their defensive organ in the sharp 
and pois.jn inoculating sting. The writers believe that, but for the 
possession of such a protective weapcin, man and other animals would 
have by now made the honey bee a creature of the past like the Dodo 
or the Mammoth ! 

V.. Bees and .Man. We have so far gathered some information 
regarding the natural history of bees. Let us now come to the rela¬ 
tions between bees and man. Man’s association with the honey bees 
dates from time immemorial and the primary object of this relation 
has evidently been to take advantage of their labours and appropriate 
the honey from the bee colony for his use. We will just survey briefly 
how these products have been an I are still being gathered by man in 
different parts of India and in what way these could be considerably 
improved with advantage. Since bees are more abundant in the jun¬ 
gles it is the people in the forest tracts that are more familiar with 
their activities and conversant with the methods adopted to procure 
these products. In spite of the fact that these honey mongers of the 
hills are very familiar with bees and their products, they have abso¬ 
lutely no knowledge of the elementary facts in the natural history of 
bees. All they know is that there are certain seasons when bee colo¬ 
nies increase in numbers and when bee hives get filled with honey 
which they have to appropriate promptly. The methods adopted to 
get honey are crude, wasteful and barbarous and these apply to gather¬ 
ing of honey from both the rock bee (dorsata) and the common bee 
(indica). During nights when the bees are inactive and generally 
remain clustered on’the surface of the hive, burning torches arc 
applied to the hive and in this process most of the bees are killed and 
many of them badly suffocated ; in order to save himself from possible 
stings during the operation, the man covers his body with a thick 
sheeting and closes his face with a veil or smears it with ashes to make 
the stinging ineffective. When the bees are thus killed or disabled, the 
.combs are removed and the process of honey gathering starts. This 
consists in cutting the comb.s into pieces and then pressing and squee¬ 
zing every bit of them with the hands and securing the juice thus 
obtained as honey. Any one with a smattering of insect lore can easily 


1. Acht’roti/in Kty.\\ 2. Gullcria tiicloneiltt. 






66 


The Madras Af^ricullural Journal IVol. ocsji,'No.r2 


form some idea tis to wbat the comnonents of this.lifiuid. are and the 
(le^.jrcc of its purity. In additio;i to honey it contain-*; amon^; other 
thin;;s. the I)ody juices of the developin.; fjrubs in the brood cells, 
lumps of pollen and pieces of wax from rh3 crushed combs. This stuff 
constitutes the "rcat bulk of what we ^et from our bazaar "grocers aa 
pure honey, thou5[h there are worse substitutes often sold as... honey. 
Gradually os half civilised man realised the value and g^ood properties 
of honey, it occurred to some that, in' tead of searching and locating 
bees for honey in the different parts of the hills, the bees'may be' 
attracted into some trap chambers and made to build their combs 
and store Jioney in them. With this idea the crude pot 'hivo^t 
log hives, straw hives (sleeps), beer casks and other improvi.sc-d contri¬ 
vances came into vogue to breed the bees and this was the beginn¬ 
ing of what may be called beekeeping by man; hut the methods 
of gathering the honey continued in the same old crude ways sacri¬ 
ficing the bees and their combs. K was not until the middle of 
the last century that some bee keepers in the West realised the 
cruelty, the economic loss and the impurity caused by the inhuman 
methods of obtainin.g honey from the combs. Robbing the honey 
bee of their stores of honey,-which is never intended for man's use, 
is never a-comnieiidvible act, but by getting the stuff without smoking 
and crushing the bees is certainly more Humana and the better evil- 
of the two. As a result of the gradual realisation that the e.<ti?ting 
mctliods of honey gathering were more or less like killing the goose 
that lays the golden eggs, hives with movable framc.> were devised, 
by the use of which tha bee keeper could gather iioney in a pure 
state and without sacrificing the bees. The introdnetiorj of the hive 
with movable frames is chiefly associ-ated with the name of a clorgv- 
m-in Langstroth the inventor of the well known standard hive 
known after him; and if only tlie b^es could talk, they would witli 
one voice express to him their eternal vocal gratitude for rescuing 
them from practical exti.nclion. Since th? introduction of different 
kinds of hives with movable frames the crude-methods of honey 
gatnering have almost disappeared in the Western countric.-^. In S. 
India, on the other lian-d, wherever anything like beekeeping has been 
existiufj. the primitive mcihods still prevail as in the hill districts of 
Coorg, Mysore and Wynad. Hollow logs or canhern pots ,smeared 
with wax arc used as artificial hive.s and when these are colonised by 
the bees and sufficient honey becomes stored the bees are snicked out 
and the honey squeezed out in the same oKi way. Interesting accounts 
of such methods that have been in vogue in The different hill district.s 
of India and sample.s of colossal ignorance displayed by revenue and 
forest officers regarding the natural history of hers could he found in 
a Government of India publication * on the subject. \Vithin the past 
decndc.4 , h owov^er. nttemors -have ha.^n made here and 
• At:nrulniriil Jounu:l r-/ Ij:, /{a, X\\, pp. 4.4-57, 19\7, ' 
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there to rear Indian* bees on modern '.scientific lines. The Jesuit 
fathers- of Trichinopoly liave done* some very valuable pioneering 
work with indica and Father Newton's paper' on this work con¬ 
tains some valuable information. The bulletin and another paper*'* on 
beekeeping by Ghosh^ though mainly compilations from works dea¬ 
ling on .the European bee mellifica also deal with the indica bee adding 
to our knowledge of this local species ; the author does not, however, 
seem to encourage the keeping of the indigenous bees I A few enthus¬ 
iasts here and there in recent years have tried importing colonies of 
the European bee nielltfica, but the success so far attained by such 
attempts do not appear to be very encouraging. While on this sub¬ 
ject of trials with the European bee, two or three important points 
have to be noted. In the first place it is not an easy task to transfer a 
species acclimatised to a temperate region tothe plains of tropical India ; 
of course, trials may be made on the hills. Secondly, the European 
bee is subject to two or three• destructive bee diseases called ‘foul 
brood' while our jjidicu has not been found susceptible to any such 
maladies. From this aspect it is not at all advisable to import the 
exotic bee and stand the chance of infection being carried to India. 
In the third place, the cost of transferring a colony from a European 
country is prohibitive and can never be within the reach of the 
ordinary farmer. Who can say that the exotic bees, with all their 
original superiority, will not deteriorate like European univolting 
silkworm, when introduced into the warm tropics; that they will is 
the opinion of Maeterlinck. In this connection it will not be inappro¬ 
priate if 1 add tbe following unanimous resolution passed at an All- 
India Entomologists’ meeting at Pusa in 1919on this subject—“This 
meeting considers that there is considerable danger of the introduction 
into India of bee diseases by the unrestricted importation of bees, 
bee,swax and honey from countries infected with such diseases and that 
such importation should therefore only be permitted under necessary 
restrictions”. In the opinion of the writers, therefore, the best thing 
to do is to try the local indigenous bee inaica . nd effect all possible 
improvements by research and experiments in various directions. 
This is quite in consonance with the views experienced by two apinr- 
ist.s who have each had a long experience of over two decnlcs with 
fndreo, viz., Father Newton of Trichinopoly and Lieut. Cousins -^ of 
the Punjab. The following remarks of the former are worth quoting— 
“ It would be regrettable if people in the plains of India where Aph 
mellifica does not thrive were to be for ever deprived of such a fasci- 
nating.pursuit as beekeeking from a mistaken notion that the Indian 

). Collection of papers on BeekeepinR in Indin—Cnieuttn, I8S3. 

2. Beekeeping in India—Report of 3rd F.nt. Meeting. I'usa 191‘> p. 770. 

3. Bulletin No. 46. I’usa, 1915. 

4. A Guide to Successful Beckcepinj' in the Hill Districts of N. India-—1916 

5. Report of .3rd Kni. Mcctinf*. I'usii, 1919, p. 782. 
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bee is not worth cultivating. I firmly believe that, given ^a'good 
locality where honey yielding trees and crops are to be found in -suffi¬ 
cient quantity, with proper hives and modern methods, the Indian'bee 
in spite of its small size might prove sufficiently productive ' to justify^ 
its cultivation As early as 1926, the junior author, out of curiosity,, 
was having a few hives of indica under observation for some ti^e. and' 
had opportunities to gather some practical knowledge of.the art;. and 
this little start has stood him in good stead since 1931 v/hen agricul¬ 
tural work was started by the Entomologist, and he was put in' charge 
of the work. Besides the work at Coimbatore, trials with the Indian 
bee are going on in different parts of S. India, and the Y. M. C. A. 
authorities have encouraged this industry as a part of .their rural 
reconstruction scheme and actual rearing work has been going on in 
their important centre, Ramanathapuram, near Coimbatore since the 
year 1926. Such trials are also carried out at present in the Mysore 
and Travancore states not to speak pf many private educated parties 
who have taken to this hobby in different places in S. India. 

VI. Work at the Coimbatore Farm. The more important ideas 
with which work on rearing ihe indian bse (i7idicj) was started' at the 
Coimbatore College were, in the first place to definitely ascertain by 
experiments and research in various ways as to whether the common 
bee of the Indian plains (A. indica) can be successfully domesticated, 
secondly to work out all possible means which would improve the 
quality of the bees and the yield of honey, thirdly to work out thor¬ 
oughly the economic side of bee-keeping and finally to recommend 
keeping of this bee and give the necessary instructions and advice to 
those who are interested in the industry and who intend starting bee 
keeping either as a hobby or as a cottage industry. With these basic 
objects, work was started in 1931 with 12 colonies hived from local 
wild swarms. In 1932 the hives increased in number to about 35 and 
now we have 25 hives in flourishing condition excluding a .good many 
sold out. It is generally found that the general health and prosperity 
of the bees depend on a good many factors, the most important of 
which are (1) availability in the vicinity of sufficient pasturage for 
gathering honey and pollen, (2) the climatic conditions prevailing, and 
(3) absence of enemies like the wax moth. We have hardly any pre¬ 
vious records on these points with regard to S. Indian conditions. 

Pasturage, On the Coimbatore farm we found that', during the 
South-West monsoon months of July to October, the pasturage, be¬ 
comes rather scanty and the activities of the bees become considerably 
minimised; on the other hand, from Januarj^ to June plenty of pasture 
becomes available and this period may be considered the * honey season ’ 
in this area. Among pollen yielders in this locality,* cholam and maize 
are found the best; next in the order of their value come cumbu, 
castor, garden Zinnia, Peltophorum and others. Regarding the nectar 
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bearing plants combodia cotton and tamarind have been found to be 
the best in the locality ; the former appears to be a very good honey 
yielder and on a rough estimate an acre of this crop is found capable 
of giving nectar production of ten pounds of honey during a season. 
Tamarind also appears to be almost as good as cotton. Further in¬ 
vestigations are made in this line with regard to the suitability of 
other trees like nim, citrus, plantains and field crops like lucerne, cori¬ 
ander, etc. Bees are found to use considerable degrees of discrimi¬ 
nation in the selection of pasture and it appears that there are many 
factors which guide them besides smell, color, shape, etc., of flowers. 
Strobilanthus flowers are considered to be the best honey yielder in the 
sholas of the Nilgiris and it is intended to try these in due course. 
Investigations are being made and some data have also been collected 
as to the time of the day when the bses visit the different flowers and 
their preferences. 

Honey. As regards the quality of the honey'gathered from the 
different main sources, cotton, tamarind and nim, each has its special 
taste, color, aroma and degree of sweetness,*' and the apiarist after 
some experience is able to easily detect the special quality by its 
appearance and aroma. Nim honey, though not available in large 
quantities, is regarded to possess high medicinal properties. As to the- 
yields of honey, our experience has shown that during an average year 
of normal seasonal conditions favouring good pasturage, and with 
sufficient care.' one can get from a healthy hive from 10 to 12 pounds 
of good honey. It is not the honey value alone of these hives that one ' 
has to consider. Such a healthy hive gives out swarms periodically 
and if-these latter are properly hived, these also begin to yield their 
quota in a few months. 'Thus a good deal of the success depends upon 
the practical skill of the apiarist in taking advantage of the proper 
opportunities in various ways. Some of the.various items that are 
now engaging our attention in the matter of honey production are — 
studies on the comparative food value of the different kinds of honey 
by analysis, fermenting and ripening of honey, the proper season for 
honey gathering, temporarily moving bees to better pasturage, swar¬ 
ming and various phenomena connected with them, artificial queen 
rearing, artificial partition of colonics, different methods of hiving 
wild colonies and various incidental details in connection with bees. 

. Appliances^ A few brief remarks may be added regarding the ap¬ 
pliances we use in the work. The hives used by us are of the pattern 
advocated by Father Newton with one brood chamber and one or two 
supers, and we have been able to get it made locally at Rs. *1 each and 
there has been a very good demand for these hives during the past two 
years. (Figs. 4 & 5, PI. II). Regarding the honey extractor alsc,cd 
may added that after some trials we have been able to devise u 
cheap and efficient honey extractor (Fig. 6 PI. IT) costing about Rs. 6. 
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Trials are also proceeding in the matter of reducing the, cpst .pf-all 
such outfit so that we may bring it to the lowest possible minimum for 
suggestion to poor ryots. The proper use of these appliances, and* the 
careful handling of the bees in the combs will considerably • add to;-the 
health and safety of the bees? ’Our work in Goinibatore has 
now spread into the districts and some of our men are carrying- on 
•trials in this work under our guidance in the mofussil research 
stations like Anakapalle, Samalkota, Taliparamba and Coonoor. and it 
is hoped that in course of time this industry will become very popular 
in S. India. 

VII. Economics of Beekeeping. Before concluding, some,defi¬ 
nite data may be added on the economics of beekeeping as far as our 
. experience has shown. During one year, from eleven healthy hives we 
got 118 lbs. of honey which at Rs.^ 1/4/- per lb. comes to Rs. 148/-. As 
stated before, each of these. hi-Ves gave out a swarm which, in turn, 
yielded about Rs. 77/- worth of honey. Thus, in a year out of eleven 
hives we were able to get Rs. 225/-. • These 22 hives at Rs. 4/8/-. each 
and the honey extractor costing Rs. 6/- come to Rs. 105/. • The initial 
cost of hiving the original eleven wild colonies comes;to Rs. 22/-. Thus 
the outlay comes to Rs. 127. The interest • on this outlay at 7^/4% 
comes to Rs. 9/12/-; the hives and the extractor are expected to be 
useful.for at least 15 years and as such the depreciation on these will 
bp about Rs- 71. The labour charges which are practically nothing, 
since the keeper is expected to attend to the work, may however be 
put down at Rs. 10/- for the year. The total annual, expenditure 
therefore, comes to Rs. 30/- roughly and deducting this.amount from 
the outturn the profit realised comes to Rs. 195/-, thus making an 
average net profit of nearly Rs. 20/- on each hive. 

A farmer, with some initial training and experience and parti¬ 
cularly with the aptitutde and ■ enthusiasm really necessary for this 
kind of work', can easily manage about 20 hives provided'pasturage and 
other conditions are satisfactory. But, for an amateur it is advisable to 
start with a few hives which would effect considerable-saving in the 
initial outlay and from the experience and profits' gained from these, 
he can expand his work. Further trials are being made in'these various 
directions. 

Other aspects of great importance in connection with the honey 
bees are their different relations to numerous plants and ,their economic 
importance in orchards, etc;, as pollinators of different kinds of 
flowers. .Observations and investigations in this direction; on these 
habits of the bee haye not been sufficiently made in India and as such 
^^Yf.^uld offer unexplored fields for study. 

fouivill. Conclusion. In concluding this necessarily brief account 
oT this interesting subject we may add . that, with some propaganda 
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and advertisement, the demand for pure honey, ns an article of daily 
consumption, is bourtd to increase. The Indian, with his proverbially 
spiritual mentality and aversion to taking life, will surely appreciate 
the modern methods of honey gathering and as he gets sufficient and 
’correct information regarding the natural history of the bees, bee 
keeping on modern scientific lines in S. India is sure to have a bright 
future. But it must be mentioned here that keeping bees is certainly 
not a short cut to fortune, but ns a cottage industry coupled with 
other items such as poultry keeping, silkworm rearing, etc., it would go 
a long way to supplement the ryot’s scanty income from agriculture. 

.^part from the material benefits we can secure by keeping bees it 
is needless to add how educative and inspiring the life activities of the 
• bees are in various ways. Their sense of duty and co-operation for 
the common good, their unceasing diligence and industry, their won¬ 
derful architectural and sanitary instincts and their marvellous sense 
of domestic economy and forethought, bordering on intelligence, are 
some of the many features which have, from time to time, been point¬ 
ed out by poets and philosophers as worthy of imitation by many an 
erring and wayward man. 


ABSTRACTS 

Composition of Fgg-plant. (Bn'iijtrL) C. W. Culpepper and H. H. Moon. 
(J. Agri. Rvs. Vol. 47. No. 9, Novr, 1, 1933, pp, 705—17). The authors analysed the 
egg plant fruit (Soloinim tiiolongaiia) in America. They found the protein content 
of the fruit is very low. This they calculate by finding out the amount of total 
nitrogen in the fruit. The percentage of total nitrogen is highest in young fruits, 
decreases gradually and reaches a constant level as the fruits approach maturity. 
Hence one can easily conclude that the younger the fruit, the more protein it 
contains. If the fruits are allowed to stand in the air after they are peeled and 
sliced they become brown, but the addition of salt prevents this to some extent. 
This discolouration inci-eases when exposed to air after cooking. This darkening 
is not oblcclionablc unless the material had come in contact with iron. The 
discolouration is due to the presence of tannin in the fruit. This tannin material 
is coloured when it comes in contact with iron. The compounds so formed 
turn dark, because of the oxidising action of the air. In order tu prevent this the 
mjtC'ial must be kept’away from iron or iron salts. Addition of lemon juice 
might aid in preventing any objcctionale discolouration. The authors point out 
that the bitterness in some fruits is not due to the variety—as one in.iy conclude 
—but to seasonal conditions and the method of cooking. They are of opinion 
that salting removes the bitter substances from the fruits to some extent. The 
softening during cooking is the result of the change of protopeclin found in the 
fruit into pectin by heat. They finally conclude that fruits about fwo thirds 
grown appear slightly .superior when all points are considered. The age at 
which this sixe is reached varies with .the carlincss of (he variety; hut it is 
generally between 25 and 40 days from the date of flowering under Americ.an 
clin.ntic conditions. T. E. K. 

Vitamin Sx. Lack of vitamin Bj causes, according lo .9iV,;«iv, nervous dis¬ 
orders. one of them being beri—beri. The necessary amount can he added to 
diet by whole gr.ain ccre.als. For experimental work large supplies nre necessary. 
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ABSTRACT 


Entomological Investigations on the Spike Disease^ of Sandal (21), 

Thysanoptera. 

This paper lists sixteen species of Thysanoptera frequenting the 
foliage and flowers of sandal, Santalum album, collected mainly by the 
Forest Research Institute Survey of the insect fauna of that tree in 
Xorth Salem, Madras and Coorg forest divisions. South India. 

Three new species are described : Elaphrothrips beesoni (Fraserpet, 
Coorg), E. chundana (Fraserpet and Jawalagiri, N. Salem) and E. 
(ffjdsth )ja (Fvaser-pet and Jawalagiri), pages 12, plate 1, figs. 9. 
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ENTOMOLOGICAL INVESTIGATIONS ON THE SPIKE 
DISEASE OF SANDAL (21), 
THYSANOPTERA 

BY 

T. V. KAMAKRISHNA AYYAR, B.A., Ph.D., 

Government Entomologist, Madras. 

This paper includes the results of the writer’s recent studies on the 
systematics and bionomics of some South Indian Thysanoptera and is 
intended to form a supplement to his previously published papers ^ on 
Indian forms. The material on which the present study is based was 
collected from sandal trees growing in the important sandal areas of 
Coorg, Mysore and Salem, chiefly by the officers of the Imperial and 
Madras Forest Departments ; and the writer is indebted to them and 
especially to Dr. Beeson, Forest Entomologist at the Forest Research 
Institute, Dehra Dun, for affording him an opportunity of examining 
and studying these collections. It may not be out of place to state 
here that the study of the tlirips fauna of the sandal plant forms a part 
of the investigation of the com23lcte insect fauna of this valuable tree 
undertaken in connection with the study of the sandal spike wliich is 
suspected to be an insect-borne virus disease causing loss to the extent 
of over five lakhs of rupees per annum. It may also be added that such 
a faunistic work represents the first intensive study of the insect fauna 
of a single species of forest tree in the Indo-Malayan region and this 
would undoubtedly form a substantial contribution to our knowledge 
of the insect fauna of South India. 

^ Two new Tliysajioptcra from S. Iiulia, J. Bom. Nat. Hi.st. Soc., Vol. XXX, 1925. 

A contribution to our knowledge of the Thysanoptera of India, Mem. Dept. Agri. 
India, Ent. iSerie.s, X, 7, pp. 217-316, 1928. 

Notes on Indian Thysanoptera witir brief descriptions of new species, by T. V. 
Ramakrishna Ayyar and V. Alargabandhu, J. Bom. Nat. Hist. Soc., Vol. XXXIV, 
pp. 1029-1040, 1931. 

A new genus and species of Thysanoptera from S. India, Roc. Ind. Mus., XXXIV, 
1932. 
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Of the sixteen species of Thysanoptera recorded in this paper, three 
are new to science and three others appear to be forms not previously 
recorded from the Indian region. With regard to their biological rela¬ 
tions with the sandal tree, one of the new forms, Elaphrothri'ps heesonif 
a fairly large and conspicuous species, appears to be very common on 
this tree in parts of Coorg. Of the others which appear to be fairly 
common on sandal shoots in Mysore, Salem and other places are tlic 
species Haplothrips ganglbaueri, Sch., Trybomiella raniakrishnae, K. and 
TJirips flavus, S. Brief systematic and bionomical notes are added 
below on the various forms with short descriptions of the species regarded 
as new to science. The species noted in this paper are :— 

1. ErytJirothrips asiaticus, R. & M. 

2. Taeniothrips balsaminae, Pr. 

3. T. lotigistylus, K. 

4. T. subnudula, K. 

5. Thrips jlormn, Sch. 

6. Haplothrips ganglbaueri, Sch. 

7. H. ceylonicus, Sch. 

8. Trybomiella ramakrishnae, K. 

9. Dolichoihrips indicus, H. 

10. Ramakrishnaiella nirmalapaksha, R. 

11. Dinothrips sumatrensis, B. 

12. Elaphrothrips beesoni, new species. 

13. E. chandana, new species. 

14. E. agasihya, new species. 

16. Neosmerinthothrips fructum, Sch. 

16. Kleothrips gigans, Sch. 

[The types of new species are deposited in the Britisli Museum, 
Natural History, Loudon. 

During the course of experiments in the transmission of spike by 
means of insects, symptoms resembling spike appeared in one case on a 
plant on whiph thrips and aphids had fed. For further details see Dover 
and Appanna, 1934, Ind. For. Rec., Vol. XX, part 1, No. 20 of tliis 
series. 

The localities mentioned in this paper are ;— 

Coorg. —North Coorg forest division, within five miles of Fraserpet, 
elevation about 2,770 feet, sample plots. Nos. 1 to 7. 

Madras. —North Salem forest division ; witliin four miles of Aiyur, 
elevation about 2,850 feet, sample plots. Nos. 15-21 ; Denkanikota, 
elevation about. 2,900 feet; Jawalagiri, elevation about 3,060 feet, 
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sample plots, Nos. 8-14; Vellore forest division, Kottur Yelagiri, elevation 
about 3,700 feet, sample plots. Nos. 22-28. 

Mysore. —Bangalore, elevation about 2,960 feet. 

For further details of the collecting stations of the Forest Kesearch 
Institute Survey of the insect fauna of sandal, Santolum album Linn., 
see Ind. For. Kec., Vol. XVII, part IX.—C. F. C. B.] 


Sub-division Terebrantia. 


1. Erythrothrips asiaticus, Ramakrishna & Margabandhu. 

J. Bom. Nat. Hist. Soc., Vol. XXXIV, p. 1029, 1931. 

The original description of this very interesting insect was made 
from a few females collected on grass sweepings, coconut and mango 
leaves in Coimbatore in 1928. In this present collection on sandal, in 
addition to a few females, the writer was lucky in securing three speci¬ 
mens of the hitherto unknown male insect, and as such, a brief descrip¬ 
tion of the latter is added here. 

Macroplerous male. —^Length 1*363 mm. Smaller and more slender 
in build than the female with plenty of reddish pigment on the thorax 
and abdomen. General coloration more or less similar to female but on 
the whole it is of a lighter hue; the 3rd and 4th antennal joints 
are not quite yellowish but of a darker hue than in the female. The 
abdomen is quite unlike that of the female ; it is elongate and narrow 
with the sides more or less parallel. The 8th segment has a long dark 
bristle on each postero-lateral side and the 9th has two or three shorter 
ones. 

This species is readily distinguished by the grey longitudinal wing 
band, the presence of distinct wing cells and the nine jointed feelers; 
the abrupt narrowing of the abdomen behind the 7th segment and the 
upturned ovipositor are definite characteristics of the female insect. 
Male described from two specimens in the lot collected from Bangalore 
on 15th July 1932. 

Habitat and Locality. —On shoots of sandal in Bangalore (Mysore), 
14th and 15th July 1932 (C. Dover coll.); and on Canthium didymum, 
Denkanikota and Jawalagiri (N. Salem), 6th and 21st July 1932, and 
on sandal, Salem, 18th August 1932 (S. Rangaswami coll.). 

This is the only species of the genus Erythrothrips so far known from 
the Old World ; the few previously described species are all forms noted 
only in America. The genus Erythrothrips is one of the rare genera of 
^he primitive family of Thysanoptera, viz., Aeolothripidae. 


4 


Indian Forest Records. 


[ VoL. XX 


2. Taeniothrips balsaminae, Priesner. 

Tliis interesting form was found on examination to be quite different 
fj’oin any of tlie previously described Soutli Indian forms of Taeniolhrips. 
To clear this doubt specimens were submitted to Dr. Priesner, the famous 
'.rhysaiiopterist, and in his opinion, the insect appears to be a Jiew 
form, specimens of which lie appears to liave recently secured from 
Sumatra from flowers of Impatiens halsamina. Dr. Priesner lias given 
it tlie name balsaminae and he is exjDCcted to describe it in one of 
his forthcoming papers. The antennae appear quite different from tlie 
commoner forms like Taeniothrips distalis or T. longistylus. The mouth 
cone is fairly long and extends to the base of the mesosternum. General 
color greyish brown with the tibia and tarsus of the legs yellowish brown. 
Wings grey. Ocelli very clear and licad provided with pre-ocellar 
bristles. 

Habitat and Locality. —On sandal, Denkanikota, 6th July 1932 ; 
specimens noted were all females. These were found in a vial of Thrips 
material received from the Eange Officer Mr. S. Rangaswami. The 
tube also contained specimens of Trybomiella ramakrishnae, K. 

3. Taeniothrips longistylus, Karny. 

Taeniothrips longistylus, Karny, Jour. Siam. Socy., XVI, p. 99, 1923. 

Taeniothrips longistylus, Karny, Ent. Mem. Dept. Agri. India, IX, p. 196, 1926. 

Taeniothrips longistylus, Ramakrishna, Ent. Mem. Dept. Agri. India, X, p. 258, 
1928. 

This is one of the commonest of the species found in S. India ; it has 
been recorded on many common plants. More important of these 
latter are groundnut, red-gram, lucerne, cowpea and sannhemp and 
Melia azadirackta. It was first recorded b}'^ Karny from Siam on Des- 
modium and Canavallia. 

Habitat and Locality. —Collected on sandal shoots in Periyapatua, 

Mysore, 7th March 1930 (S. Rao coll.). 

•• \ 


4. Thrips subnudula, Karny. 

Ramaswamiahiella subnudula, Karny, Ent. Mom. Dept. Agri. India, IX, p. 208, 
1926. 

Ramaswamiahiella subnudula, Ramakrishna, Ent. Mem. Dept. Agri. India, X, 
p. 267, 1928. 

R. (Thrips) subnudula, Priesner, Ent. Mem. Dept. Agri. India, X, p. 266, 1928. 

This is a very small species of yellow colored thrips and in general 
appearance resembles species of Anaphothrips except for its seven jointed 
antennae. It was first described by Karny from material collected by 
the writer on flowers of Calotropis giyaniea in Coimbatore. It lias since 


Part IV.] Kamakrishma : Spike Disease of Sanial {21). 


been noted on a variety of flowers like Gaesalpinia, pomegranate Hibis¬ 
cus sp. and mango. 

Habitat and Locality .—Noted on sandal shoots in Bangalore, Novem¬ 
ber 1931 (T. V. Subrainaniam coll.) ; on sandal shoof.s, Coimhal.oiv, 
23r,l .Inly 11)31 (T. V. R. coll.). 

5. Thrips florum, Schmutz. 

'l’lii’Ti>.s florum, Solimiitz, Akad. Wiss. Wien., CXXII, p. 13, 1913. 

Thripij florum, Karny, Ent. Mem. Dept. Agri. India, IX, p. 198, 192G. 

Thrips florum, Ramakri.slma, Ent. Mem. Dept. Agri. India, X, p. 261, 1928. 

This is the commonest of the South Indian species of the genus Thrips 
so far known ; it has been noted on a variety of plants and is often very 
abundant. 

Habitat and Locality .—On sandal, Denkanikota, N. Salem, 21st 
July 1932, and Bangalore, 15th July 1932 (C. Dover coll.). 

Sub-division Tubulifera. 

6. Haplothrips ganglbaueri, Schmutz. 

Haplothrips ganglbaueri, Schmutz, Sitz. Akad. Wiss., CXXII, p. 1034, 1913. 

Haplothrips aculeatus, Karny and Leeuwon, Bull. Jard. Bot. Buitonzorg, II, p. 13, 
1933. 

Haplothrips ganglbaueri, Priesner, Treubia, II, p. 2, 1921. 

Haplothrips ganglbaueri, Ramakrishna, Ent. Mem. Dept. Agri. India, X, p. 292, 
1928. 

This is a fairly common species of the very well represented genus 
Haplothrips. 

Habitat and Locality .—In tender shoots of sandal at Aiyur and Jawal- 
agiri, N. Salem (N. C. Chatterjee coll.), March 1931 ; Kottur Yelagiri 
(N. C. C. coll.), April, May 1931 ; Fraserpet (N. C. C. coll.), June 1931, 
all on healthy sandal. 

This insect has been previously noted by the writer on jasmine flowers 
in Kollegal. It has also been recorded on Imperaia arundinacca and 
Veronia cineria in Malayasia. 

7. Haplothrips ceylonicus, Schmutz. 

Haplothrips ceylonica, Schmutz, Akad. Wiss. Wien., CXXII, p. 1038, 1913. 

Haplothrips ceylonicus, Karny, Ent. Mem. Dept. Agri. India, IX, p. 217, 1926. 

Haplothrips ceylonicus, Ramakrishna, Ent. Mem. Dept. Agri. India, X, p. 291,1928. 

Karnyothrips flavipes ((Jones), Hood, Pan Pac. Entomologist, III, p. 175, 1927. 

Habitat and Locality .—-On healthy sandal shoots, Fraserpet, Coorg, 
April 1930 (N. C. C. coll.); previously noted from S. India by the writer 
on flowers of mango, coconut and jasmine. 
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8. Trybomiella ramakrishnae, Karuy. 

Haplothrips ramakrishnae, Karny, Ent. Mem. Dept. Agri. India, IX, p. 292, 1026. 

Trybomiella ramakrishnae, Ramakrishna, J. Bom. Nat. Hist. Soc., XXXIV» 

p. 1038, 1931. 

First described by Karuy from material collected by the writer from 
Coimbatore on Chrysanthemum flowers in 1918. 

Habitat and Locality .—On sandal collected by Forest Ranger Ranga- 
swami, Gth July 1932, in Denkanikota, N. Salem. 

9. Dolichothrips indicus, Hood. 

Noohecgcria indica. Hood, Ins. Insc. Menstr., VII, p. 96, 1919. 

Dolichothrips varipes, Bagnall, A. M. N. H., VII, p. 359, 1921. 

Dolichothrips indica, Karny, Ent. Mem. Dept. Agri. India, IX, p. 215, 1926. 

This insect was first described by Hood from material collected by the 
writer in Coimbatore on shoots of Ailanthus excelsa in May 1915. It 
has since been noted on Cassia emarginata and Persian nim in Coimbatore 
and on Cochlospermum gossypium flowers in Bangalore. Karny states 
that Bagnall’s varipes and Hood’s indica, both described from S. Indian 
material collected by the writer, are one and belong to the genus Doli¬ 
chothrips. 

Habitat and Locality .—On sandal, Fraserpet (Coorg), February 1930 
(N. C. C. coll.). 

10. Ramakrishnaiella nirmalapaksha, Ramakrishna. 

Ramakrishnaiella nirmalapaksha, Ramakrishna, Ent. Mem. Dept. Agri. India, X, 
p. 304, 1928. 

The genus Ramakrishnaiella was erected by Karny and the species 
R. U7iis]nna described by him from material collected by the writer on a 
wild plant at Taliparamba (N. Malabar) in 1918. This second species 
7iirmalapaksha was collected and described by the writer later in 1928 
from material collected by him at Coimbatore on shoots of Enge^iia 
whiliana. 

Habitat and Locality .—On spiked sandal tree, Jawalagiri (N. Salem), 
21st May 1931 (N. C. C. coll.) ; on sandal, Fraserpet, Coorg, 22nd July 
1932 (C. D. coll.). 

11. Dinothrips sumatrensis, Bagnall. 

Dinothrips sumatrensis, Bagnall, Trans. N. H. Socy. North, HI, p. 11, 1908. 

Dinothrips furcifer, Schmutz, Sitz. Akad. Wiss. Wien., CXXII, p. 1026, 1913. 

Dinothrips sumatrensis, Karny, Treubia, III, p. 293, 1923. 

Dinothrips sumatrensis, Ramakrishna, Ent. Mem. Dept. Agri. India, X, p. 310. 
1928. 

This is a stout species usually found under the bark of trees. It was 
first noted in S. India by the writer at Taliparamba, North Malabar, in 
numbers under the bark of a rotting fence post in all stages. 
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Habitat and, Locality .—On saldal, Praserpet, Coorg (N. C. C. coll.), 
24tli June 1931. 

12. Elaphrothrips beesoni, new species. 

Macropterous male .—Length 0-8-0'9 mm. General color dark brown 
to black with pale red and yellowish markings on the feelers and legs. 
Jlorsal surface of head of a deeper hue ; eyes yellowish brown ; mouth 
cone brownish. The antennae dark to brown with distal part of the 2nd 
antennal joint and the basal of the 3rd joint reddish to yellowish brown, 
apex brown, 4th joint uniform light brown except at apex, 5th to 8th 
dark, the great part of the fore tibiae except along each margin, the 
tarsi of all legs except the extreme tip, the extreme base of all femora, 
the basal and apical portions of the tibiae of the mid and hind legs, all 
these are reddish to yellowish brown ; in some specimens the fore tibiae 
are bright reddish brown along the middle and conspicuously dark 
along each margin; the hinder tibiae are almost entirely reddish or 
yellowish brown with the exception of a dark patch just a little beyond 
basal region. Wings greyish with the fringes dark brown. The spines 
of the head, fore legs and abdomen transparent to reddish or yellowish 
brown, femoral hook brown, tarsal tooth yellowish brown. 

Head distinctly elongate being four times as long as broad, clearly 
produced into a cephalic process which is as long as the eye and narrower 
than the region behind the latter ; this procephalic prolongation is 0*21 
of the length of the head ; cheeks parallel and fringed with numerous 
long and short spines, the second one behind each eye being one of the 
longest; eyes large and elongate oval; basal ocelli clear and placed 
close to the middle of the inner margin of each eye, front ocellus placed 
far forwards towards the front margin ; on each side of the front ocellus 
is a long dark brown bristle as long as the eye, projecting distinctly 
towards each margin. Beliind each eye and on each side of the mid 
dorsal line of the head is a similar long bristle directed forwards over the 
eye. Further behind on the dorsal area is another pair of smaller bristles 
and along the border on each side are found a few shorter bristles. Mouth 
cone elongate, bluntly pointed and extending to middle of the prosternum. 
Antennae elongate. Joints 1 and 2 almost of same length, 1st slightly 
longer, short and stout and cup-shaped, 2nd elongate oval, slightly 
constricted at base ; 3rd joint slightly longer than the 4th and both 
have the margins irregular and wavy ; 5th and 6th shorter ; Cth shorter 
than 5th and 7th, only slightly longer than 8th. 3 to 5 have the basal 
region narrow and the distal part broader, 3 to 5 with a few conspicuous 
spines towards the distal portion, 8th elongated and conical. Prothorax 
comparatively small in size, rhomboidal in shape and shorter than half 
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the length of the head; provided with sharp postero-lateral bristles 
and one or two bristles at anterior marginal angles also. Fore legs 
well-developed ; feimir stout and broader than head with numerous 
S 2 >ines arising from tubercular bases along the outer margin and with 
the characteristic curved spine at the outer margin of apex ; the surface 
of the femur is also fringed with small setae. Tibia narrow at base, 
but broadening beyond and almost of same breadth up to apex ; just 
behind the apex of its inner margin arises a sharp slender spine and along 
the outer margin are found a few setae of which one or two near the 
basal region are very long and conspicuous. The tarsus has a long 
pointed conspicuous tooth at base and this is more than half the length 
of the tarsus, the latter is wider towards apex. The hind legs have the 
ordinary structure. Pterothorax broad with the sides arched and 
broadest at base. Wings well-developed and broad extending to 5th 
abdominal segment and well-fringed; the fore wing has about fifty to 
sixty duplicate hairs. Abdomen elongate, has more than double the 
length of the head and thorax together ; segments elongate and with 
well-develojped 2 )estcro-lateral sjjines, those on the 9th segment being 
almost as long as the tube. 9th segment shorter than others being 
only about half as long as the 8th. Tube elongate, very much longer 
than broad, longer than 8th segment and about seven-tenths of the head 
in length; sides parallel and the apex wdth about half a dozen slender 
long bristles. 

Measurements of tyj^e—male : F. R. I. Sandal Survey No. 13. 

Total length 8*50 mm. 

Head length 1*056 mm.; breadth 0*275 mm. Vertex or procephalic 
prolongation length 0*220 mm. ; breadth 0*187 mm. Eye length 0*220 
mm. Prothorax length 0*484 mm. Pterothorax length 0*990 mm., 
breadth 0*880 mm. Tarsal tooth 0*182 mm. Fore femur breadth 
0*330 mm. Tube length 0*704 mm. 


Length of antennal joints in g. 

1 . . . . 77 

5 . 

• 


• 

. 285 

2 

• • 

77 

6 . 

• 


• 

. 154 

3 

• • 

374 

7 . 

• 

• 

• 

88 

4 

• • 

308 

8 . 

• 

• 

• 

83 


Macropterous female .—Length 6*50 mm. to 7*00 mm. Similar to 
male in most of the structural features and color but comparatively 
smaller with the fore legs not strongly developed and without the tarsal 
tooth. The procephalic elongation is also comparatively shorter than in 
the male. 

Measureinents of female : F. R. I. Sandal Survey No. 70. 

Total length 6*00 mm. 
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Head length 0*792 mm.; breadth 0*264 mm. Procephalic prolonga¬ 
tion 0*154 mm. Eye length 0*176 mm. Prothorax length 0*418 mm. 
Tube length 0*726 mm. 


Length of antenna in [A* 

1 . . . . 

88 

5 



•209 

2 ... . 

88 

6 

• 

• 

154 

3 . . . . 

264 

7 

• 

• 

77 

4 . . . . 

242 

8 

• 


66 


Habitat and Locality. —Described from numerous specimens collected 
by the Sandal Insect Survey at Eraserpet, Coorg, during 1930. Plots 
Nos. 1, 2, 3, 4, 5, 6. It is apparently very common in that area. But 
unfortunately the material was received dry gummed cn cards and as 
such only a few of the specimens were recovered in a fairly good condi¬ 
tion for closer and d(daih'd study. 

This insect is one of the giants among thrips. The only previous 
record of the genus Elajilirolhri'ps till now from S. India is that of E. 
(Dicaiothifs) bomieri^ frem a solitary male specimen collected by M. 
Maindron from an unhnown shrub on the Nilgiris in 1901. The present 
species bcesoni though similar to honvieri in general form, especially in 
the conspicuous procephalic prolongation, is however found to be different 
in some details. In houvieri the head is only three times as long as broad 
while in heesoni it is four times, in houvieri the 3rd and 4th antennal 
joints are equal but in heesoni the 3rd joint is longer. The only other 
species very closely allied to heesoni is E. greeni described by BagnalP 
also from a solitary male specimen collected by Mr. E. E. Green on 
decayed PhaseoJus pods in Ceylon. Bagnall’s description of this speci¬ 
men is unfortunately rather meagre for correct comparison. The colo¬ 
ration and the procephalic prolongation in greeni appear to be different 
from heesoni. 

The writer has great pleasure in naming this interesting insect after 
Dr. Beeson of the Forest Research Institute, Dehra Dun, through whose 
courtesy the writer was able to study this interesting giant thrips. 


13. Elaphrothrips chandana, new species. 

Macroperous male. —Length 5*50 to 6*00 mm. General forju and 
color mostly as in heesoni. The brown color of the fore tibia and tarsus 
is more pronounced and almost reddish and the two margins of the 
former are in some specimens deep black in contrast; in some the whole 
tibia has a deep uniform mixture of dark and brown. The hind tibiae 


^ Vieullet, Bull. Soc. Eut. France, p. 276, 1914. 
a Ann. Mag. N. H. (8) XIII, p. 289, 1914. 
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are almost wholly dark brown and do not have the profuse flavous brown 
coloration found in heesoni. The tarsus and the tarsal tooth are reddish 
brown. 

Head elongate two and a half times as long as broad ; the proce- 
phalic prolongation is 0*13 of the length of the head and about half the 
length of the eye. Antennal joints 3 and 4 sub-equal. The armature 
of the head and fore legs is more or less similar to beesoni but the bristles 
are weaker and not so conspicuous. The cheeks are not quite parallel 
but gradually and faintly widen towards the posterior end. The femur 
is very stout and incrassated and in some specimens it is much broader 
than the head. The tarsal tooth is short and conically pointed and not 
long and attenuated as in beesoni. 

Measurements of macropterous male (F. R. I. Sandal Survey No. 27). 

Total length 5*50 mm. 

Head length 0-748 mm. Procephalic prolongation or vertex 0*099 
mm. Eye length 0-154 m7n. Prothorax length 0-374 mm. ; breadth 
0-6G0 mm. Pterothorax length 0-726 mm.; breadth 0-704 mm. An¬ 
tennae missing in type. 

Macropterous female (No. 3 of F. R. I. Sandal Survey). 

Length 5-50 mm. . >: • 

Similar to male in most characters. The fore tarsus has no short 
conical tooth, instead has a short broad projection along the inner margin. 
The fore femur is not strongly incrassated and especially broad. Mouth 
cone more or less rounded. The proceplialic prolongation is very short. 

Habitat and Locality. — On sandal in Fraserpet, Coorg, in 1930 by 
the F. R. I. Sandal Insect Survey. Plots Nos. 1, 2, 5, G ; Jawalagiri, 
North Salem, 22nd May 1931, on spiked sandal (N. C. C. coll.). Describ¬ 
ed from a few males and females found often in company with E. 
beesoni. It is presumed that the sexes described here belong to the 
same species though it cannot be affirmed. This insect differs from 
beesoni chiefly in the distinctly shorter vertex, in the weak armature of 
the head and fore legs, in the short structure of the fore tarsal tooth and 
in the color of the first and third pairs of legs. It comes near to the 
Ceylonese species E. proceri, Sch. 

14. Elaphrothrips agasthya, new species, 

Macropterous female and male. —General color dark brown; the 
mouth cone, the pterothorax, apex of the tube and the anterior and 
posterior marginal regions of the abdominal segments of a lighter hue. 
The 1st antennal joint two-thirds of the 2nd of the same color as 
head; the apex of the 5th and the Gth, 7th and 8th joints 


Part IV.] Ramakrishna : Sjpike Disease of Sandal {21). 


11 


grey brown. The junctions of the leg joints and the tarsi of all legs of a 
yellowish brown color. The genal spines are dark brown and the ab¬ 
dominal spines yellowish brown. Wings almost clear; fringes grey 
brown. 

Head one and a half times as long as broad ; the procephalic projec¬ 
tion beyond eyes is very short, not more than one-eighth of the length of 
the head. Cheeks more or less parallel, fringed with a few short but dis¬ 
tinct dark brown spines. Ocelli clear, the basal ones placed near the 
anterior curve of the inner margin of the eye; there is a slender long 
spine in front of each basal ocellus and two or more short ones along inner 
margin of the eye. A long post-ocular spine is present; this is as long as 
the eye and projects fronto-laterally across the eye. Mouth cones round¬ 
ed and extend to middle of prosternum. Antenna long and whip-like. 
1st joint short and stout, irregularly four-sided, the 2nd distinctly 
constricted just beyond base and then broadening towards apex, longer 
than 1st but narrower. The 3rd, 4th and 5th narrow at base and 
broad towards apex, the 4th longer than either the 3rd or 5th. The 
6th and 7th not so narrow at base, the breadth beyond the middle of 
the 6th and almost the whole of that of the 7th almost same, 6th longer 
than 7th. 7th and 8th joints of same length but 8th narrow and 
pointed. Prothorax shorter than the head and broader than long, 
with the post-lateral spine long and distinct. Front femur stout and 
fringed on each margin with a few spines but the armature is not at all 
as strong as in the previous species, the front tibia is narrow and curved 
at base ; the tarsus has a short slightly curved tooth at inner margin 
of the base. Wings reaching 6th abdominal segment well supplied 
with fringes ; the anterior wing has about 20-25 duplicate hairs at the 
apex. 

The abdomen long, broadest at the 4th segment; the segments 
with distinct post-lateral spines. Tube is as long as or slightly longer 
than the head; much longer than the 9th segment which is only one- 
fourth of its length. 

The male insect is in all respects similar to the female. 

Measurements of female type. 

Total length 4 mm. 

Head length *462 mm.; breadth -308 ram. Procephalic prolongation 
•055 mm . Prothorax length -286 mm., length *440 mm. Ptcrothorax 
length *550 mm. 

Tube length *484 mm. 

Antennal joints in p.. 
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Described from three females and three males, collected on sandal at 
Fraserpet, Coorg, 22nd July 1932 (C. D. coll.), and in Jawalagiri, N. 
Salem, Madras, 22nd May 1931, on spiked sandal (N. C. C. coll.). 

Of the three species of Elaplirothrips described in this paper this 
insect is the smallest and quite distinct in structural features from the 
first two. It is shorter and the procephalic prolongation is very short. 
It has no femoral spine on the fore limb of the male and the tarsal tooth 
is more or less of the same structure in both the sexes. 

15. Neosmerinthothrips fructum, Schmutz. 

Sitz. Akad. Wiss. Wien., p. 1052, 1913. 

Habitat a'nd Loccdity, —On spiked sandal tree in Jawalagiri, N. Salem, 
in company with the species Ramahishnaiella nirmalapalcsJta, E. (N. C. 
C., 20th May 1931) and on sandal in Fraserpet, Coorg (C. D., 22nd July 
1932). Only two specimens have been so far collected. This is the 
first record of this interesting genus and species for India, the type having 
been discovered in Ceylon in 1902. 

16. Kleothrips gigans, Schmutz. 

Sitz. Akad. Wiss. Wien., p. 1058, 1913. 

Habitat and Locality. —A solitary specimen found on sandal in 
Jawalagiri, X. Salem, 5th and 19th August 1930. 

This is the second species of the genus Kleothrips to be described 
from S. India, the first being K. subramanii collected on palmyra leaves 
near Madras, and described by the writer in the Bombay Natural History 
Journal in 1925. 


MGlPC—M—llI-2.122—26-6-34—500. 


EXPLANATION OF PLATE FIGURES (ALL MAGNIFIED). 

Fig. 1. Erythrothrips asiaticus, R. &. M.$ 

Fig. 2. Elaphrothrips beesoni, nov. sp. 

Fig. 3. Head and prothorax of Elaphrothrips chandana, nov. sp. ^ 

Fig. 4. Head and prothorax of Elaphrothrips agasthya, nov. sp. (J 
Fig. 5. Head and prothorax of Dinothrips sumatrensis, B. 

Fig. 6. Head and prothorax of Kleothrips gigans, Sch. 

Fig. 7. Head and prothorax of Neosmerinthothrips fructum, Sch, 

Fig. 8. Head and prothorax of Trybomiella ramakrishnae, K. 

Fro. 9. Head and prothorax of Ramakrishnaiella nirmalapaksha, R. 
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of the supply of water in the.channcls. It is onlyrreccritlyrUiftf*’?^^ 
lie knowledge on (his aspect of the question has'^adyaheedv;.;.^^^^ 
with the advances of knowledge on soil physics andv’waterrtclatxoh-’ 
ship between the soil and the plant now, the Agricultural; Department' 
is in a position to advise the Irrigation Departrhent;- wHerij* such 
advise is required.' ’’As regards the other question of reveri'iie,‘.’there 
have always been two views held respectively by. the people who.give 
and ’who take it, the form'e'r wishing to give as little-as possible and 
the latter trying to take as much as possible. - And this‘ha's-led to 
differences between the two. As regards the water-rate, it was* 6xed 
at:a time when times, were prosperous. Everyone has’been hit hard 
by the present depression and there is no use crying against'eacH other. 


THE HOUSEFLY NUISANCE AND ITS CONTROL 
WITH MAGGOT TRAPS.- 

By T. V. RAMAKRISHNA IYER, B.A., Bh. D. F. Z. S. 

‘Man and the Housefly: It is well known that the common house¬ 
fly is one of the worst pests of our dwellings and that, during certain 
seasons in the year, this creature becomes a terrible nuisance’ Though 
for all appearance this dark grey flying insect looks an innocent and 
harmless creature and is unable to cause pain like the mosquito its 
potentialities for mischief are formidable; for, it is not only .a 
mechanical nuisance flying about the nooks and corners of our dwel¬ 
lings, visiting both filthy and wholesome materials and contaminating 
the latter, but it has also gained great notoriety as a terrible disease 
carrying agent. Infectious and dangerous diseases like Cholera, 
Tuberculosis, Typhoid and Dysentery are easily carried by the fly 
from those suffering from these diseases to healthy persons. The 
general features of the body of the fly are specially suitable for per¬ 
forming its functions very effectively; for it has its legs, body, wings 
and the mouth parts well supplied with hairs and bristles which serve 
as excellent media for carrying infective particles. Infection is mainly 
caused by the direct contact of the different parts of the body which 
carry germs of disease with wholesome food, drinks, etc., when the fly 
perches on the latter; the fly has also the habit of depositing its 
excretory particles, foeces ‘specks’ which may contain highly infectious 
germs in great numbers. In its habits, therefore, this fly is disgusting¬ 
ly filthy, feeding indiscriminately on excrehient of all kinds such as 
vomit, sputum, nasal and eye discharges, pus and blood from boils and 
wounds; in the same manner, it is equally attracted by all the best and 
tasteful of human food stuffs and will, when not disturbed, pass to 
• and back between the two extremes.- It is. therefore, incumbent on 
every householder and citizen and on every person responsible for the 
general sanitation and health of our villages and inhabitants that 
sufficient attention is paid to this terrible pest. 



SOME TYPES OF FLY MAGGOT TRAPS 


Fig. I The Fnrm Model. This is a rectanfiulor wooden frame work standing 
on four legs enclosed by Vi" wire netting all round and open above. All round 

the base of this wire walled compartment is a sloping plank leading into a 
V—shaped drain of galvanised iron containing water. Manure to attract flies is 
dumped into the wire gauged enclosure and the mature maggots in their attempts 
to migrate away from moisture come out of the manure heap through the 
meshes of the wire gauze and drop into the channel below through the sloping 
plank. 

Fig. 2. This is the model used in American farms. It is a grated wooden 
platform on short legs placed in the middle of a vat or basin of water; the 
manure is heaped on the platform and the maggots wandering away from the 
moist heap drop into the water and get drowned. 

Fig, 3. A wire gauze frame over an inverted water tub; here the inverted lip 
of the tub serves as the water channel to trap the maggots when they escape 
from the wire gauzed enclosure inside which manure is heaped. This enclosure 
is made of split bamboo bits attached to the sides of the tub. This is the one 
used at Anakapalle. 

Fig. 4. This is a wire gauze basket to hold the manure hanging over a water 
basin. While Nos. 3 and 4 are small and cheap models which would be found 
convenient for households, Nos. I and 2 will be found suitable for large farms 
and cattle depots. 

The main principles are same in all these. 
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Ninrch 19351' The Housefly NHisa7tce and ils Conlrol 

The Fly and its Life-history : It will help us to know something 
of'the life-history and habits of the fly before we adopt measures of 
control. The fly is a greyish dark active creature with two wings and 
measures’ about I" in length. There are numerous species of the 
housefly in different parts of the world showing differences in colora¬ 
tion and slight variations in appearance, but in general life habits, all 
these are 'similar. The life history of the housefly just like that of a 
butterfly, beetle,moth or wasp shows four stages—the'egg, the maggot, 
the pupa and the fly; it is only, thii last-flying stage with which most 
laymen are familiar. * The life story of.the fly is like this. The female 
fly lays numerous cream white eggs in batches ’of; hundred or more 
generally on horse and cattle manure and all ki'nd.s Of -decaying animal 
and vegetable matter. These eggs hatch’ into sioall worm-like larvae 
called ‘maggots', and the period taken to hatch depends a good deal on 
the weather, the hatching being quicker durinjg damp-hot-weather and 
retarded during dry cold-months. Generally,..in-about 30 to 40 hours 
die eggs hatch; the maggots feed oh the m’anure’Tdf excretion on which 
they were born and grow into yellowish white cylindrical maggots 
measuring about .J to. j an inch. In about 4 or-5-days they become 
full fed and hasten to change into the next stage—the pupa; before 
changing into the pupa the full fed maggots have the habit of crawling 
away from their- moist surroundings towards’drier parts of the manure 
heap, the soil around, under stones, etc., and then change into the 
brownish seed like pupa . (fig.). It remains in* this stationary stage 
generally for two to four or five days according to the temperature of 
the environment.. Geneially it takes about 12 to 15 days for one life 
cycle from egg to adult. Bright sunny weather stimulates their breed¬ 
ing habits and cold dry’ weather retards the same. In every uncared 
for manure pit and rubbidi heap one can easily come’across millions 
of fly maggots revelling in the midst of' their inexhaustible food 
material and preparing- to emerge as prospective members of the 
numberless swarms of flies hovering about such insanitary situations 
in our villages and towns. 

Fly control with maggot traps: The most effective and radical 
measure to get rid of the housefly nuisance or at least to minimise its 
mischief is based on a knowledge of its life history and habits and this 
is to prevent its breeding and rapid multiplication; for this, one has to 
tackle the breeding grounds of the creature. The defective disposal of 
night soil, and of town and village rubbish, is the main cause of the 
housefly nuisance in every place. The remedial measures for such a 
state of affairs are of course, in the hands of health officers and 
sanitary inspectors. But, in small farms and households, other 
methods will also give some relief. These measures include the use of 
traps of different kinds to attract and_ kill the pest. Usually, these 
consist of fly papers, poisoned baits and other mechanical devices; 
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these are measures only a^^ainst the adult flies; ‘ There is, however, 
another method in vogue in some western countries which is .aimed at 
the destruction not of the fly but that of the developing- maggots and 
the devices adopted for this are called * maggot traps.' i.These arc 
constructed with the idea of entrapping and destroying the inaggqts in 
the manure and thus prevent their pupation and reaching the adult 
condition. The main underlying principle on which these traps'depend 
is the fact that mature fly maggots, before they pupate,^exhibit a 
negative hydrotropism—that is, they migrate away from their moist 
.surroundings and seek dry corners for pupation ; this Habit is taken 
advantage of and utilised in the control. Every such maggot trap is 
constructed with a sufficient supply of food material of the proper 
consistency to attract flies to lay eggs and allow the larvae hatching 
out of these eggs to grow into full fed maggots, and at this stage, to 
trap and drive them to destruction. The chief requisites of such a 
trap are—first, an open platform or enclosure to store an 'attractive 
heap of moist manure or garbage to tempt the flies which freely lay 
eggs on it giving rise to active maggots and, secondly, an arrangement 
around this platform to trap the full grown maggots to a watery 
grave before pupation. With these two essential provisions a maggot 
trap can be made of any dimensions and of any quality and cost. In 
the case of big farms, dairies, stables, etc , where there is an enormous 
accumulation of manure every day, fairly large and strongly con¬ 
structed traps will be found effective and economic,in the long run. 
For small households, etc., cheap ones can be made. The type of trap 
(Fig. 2) used in some parts of America consists of a grated wooden 
platform on short legs placed over a cemented basin or .vat of water. 
The manure to trap the flies is heaped on the platform and kept • 
thoroughly moist. The mature maggots in the heap, driven by 
negative hydrotropism, migrate away from the moist heap to pupate 
and, in doing so, drop into the water below and get drowned. The 
size of the vat and that of the manure dumping platform will depend 
upon the needs of the particular farm or household and the cost of 
course will vary accordingly. The following are some of the models 
suggested as maggot traps. 

harm model. Tray & platform, hivcricd water tub. Hatiffing wire basket. 

Fig. 1. Fig. 2. Fig. 3. Fig. 4. 


1 he important points to he attended to in this connection are that 
the manure in the trap must be never allowed to get dry and it should 
he renewed once in four or five days; the former is to prevent the 
maggots pupating in the heap and the latter to supply fresh food 
material for flies to breed satisfactorily. 

Every householder can easily set up such a trap in fly. infested 
locnlitie.s and help in minimising the fly nuisance. 
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A NEW SPECIES OF THYSANOPTERA FROM S. INDIA 
{TAENIOTHRIPS CARDAMOMI, SP. NOV.). 

By T. V. Ramakrishna Ayyar, B.A., Ph.D., 

Government Entomologist, Madras. 

(Plate XIV.) 

During a recent study of some insect and other pests of the cardamom plant 
in two or three tracts in South India, a new species of thrips was noted doing some 
appreciable damage to cardamom capsules on an estate in the Anamalai HiUs, and 
this is described below. 


Family Thripidae. 

Taeniothrips cardamomi, sp. nov. 

Macropterous Female. —Length 1'25 to 1*5 mm. General colour a mixture of 
greyish brown and pale yellow. Head and abdomen dark greyish. First two joints 
of antenna concolorous with head; 3rd, 4th and 5th pale yellowish white; 6th, 
7th and 8th also similar but with a tinge of very light grey. Eyes black, ocelli clear 
but with no pigment. Mouth-cone pale grey. The thorax pale yellowish brown 
and the legs pale yellowish. Wings with the basal portion more or less transparent 
and the rest suffused with grey. 

Head as broad as or slightly broader than long. The vertex forms a broad triangle 
in front of the eyes with the antennae rising from the sides of the triangle. Eyes 
large and facetted; ocelli arranged more or less in an equilateral triangle ; one 
long bristle in front of each of the basal ocelli and another small one just posterior 
to the base of each antenna ; a group of three small setae arranged in a curve behind 
the postero-inner comer of each eye. The cheeks are unarmed except for one small 
transparent bristle just behind each eye. The surface of the occiput behind the eyes 
has irregular transverse striae. Mouth-cone broadly pointed and reaching the 
middle of the prostemimi. Antennae more than twice the length of head; first 
joint short, stout and cup-shaped; second longer and cylindrical; third longest 
of the jomts, conspicuously stalked at basal region and broadening towards apex ; 
fourth very slightly narrowed at base and almost of the same breadth throughout; 
fifth narrow at base and widest at apex, where it is broadly connected with the 
sixth, which is broader at base and narrows towards apex ; the seventh of even 
breadth, with a slight constriction towards middle ; eighth in the form of a narrow 
elongated cone ; third and fourth joints with forked trichomers. 

Prothorax broader than long with a pair of fairly long bristles (inner one longer, 
80 [i. long) at each of the postero-lateral angles, and also a small inconspicuous 
transparent bristle at each antero-lateral angle; few (4 or 6) bristles in a line just 
below the anterior margin, four or five along the posterior margin between the two 
pairs of large bristles at each postero-lateral angle and two or three stray small ones 
on the surface of the pronotum ; the mid dorsum of pterothorax with three or four 
small bristles. Front tibiae with a strong spine at inner side of apex, and the hind 
tibia with a row of sharp spines along the distal part of the inner margin, the apical 
one the longest. Wings well developed and reaching 7th abdominal segment. The 
front wing has about 14 or 15 spines along the costa, five or six setae at the basal 
region and two at the extreme apex of the upper vein, and only five setae along 
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the lower vein ; the hind margin is profusely fringed. Abdomen elongate, longer 
than head and thorax together, broadest at the middle, where it is as wide as the 
pterothorax ; a few minute spines on the dorsal surface of each segment, five or six 
in aU, arranged in two lines ; the posterior segments well supplied with bristles ; 
while the lateral comers of the posterior margins of the segments show some fringes, 
the hind margin of the 8th has a distinct transverse ciliary fringe ; the 9th segment 
with four long spines in front of the apical margin and one long one on each side 
of the segment projecting conspicuously on each side ; the last segment with two 
long spines mid-dorsally and one on each side ; there are also smaller bristles between 
and near these. 

Measurements of holotype Female. —Total length 1-408 mm.; head: length 
0*154 mm., breadth 0*154 mm. ; prothorax : length 0*132 mm., breadth 0*198 mm. ; 
pterothorax : length 0*286 mm., breadth 0*264 mm. ; abdomen length 0*770 mm. 
Antennal joints in p.: (1) 25, (2) 40, (3) 80, (4) 70, (5) 50, (6) 60, (7) 20 and (8) 22. 

Macropterous Male. —Length 0*9 to 1*0 mm., shorter and of a slightly lighter 
colour than the female, with the boundary lines between the abdominal segments 
darker. Antennal joints 3 to 8 uniformly pale whitish yeUow. Abdominal segments 
4 to 8 each with a median ovahsh transparent patch (a feature characteristic of 
many males among thrips) ; apical segment ending bluntly and with conspicuous 
curved lateral spines. 

Described from several females and males collected on diseased cardamom spikes 
and blossoms from the Puduthottam Estate, Valparai, 3,000 ft., Anamalai Hills, 
South India, December 1933 (T.V.R. No. 447). The insect was found attacking 
the buds and blossoms and causing dropping of the young buds or malformation 
of the capsules. Though there are many species of Taeniothrips recorded from 
South India, the only one with which this insect shows similarities is Taeniothrips 
jonnaphila, R., described by the author* a few years ago from material collected 
on sorghum, maize and sugar-cane shoots in different parts of South India. This 
species on cardamom can, however, be distinguished from jonnaphila by some 
important features:—(1) There is no marginal cihary fringe on the 8th abdominal 
segment in jonnaphila. (2) In jonnaphila the head and prothorax are fringed with 
many more small setae than in cardamomi. (3) In jonnaphila the antennal joints 
are strongly armed with spines, while they are feebly spined in cardamomi. (4) The 
colour of the distal antennal joints in jonnaphila is distinctly dark brown. (5) The 
chaetotaxy of the wings is entirely different in the two species, jonnaphila having 
13 setae and cardamomi only 5 on the lower vein of the forewing. 


♦ Mem. Dept. Agric. India, (Ent. Ser. 10) 7, 1929, p. 256. 



Mj>til-1935] Fruit Flies and Their Economic Importance in S. India 127 

. ' ,4 • * 

• flourisliing villages in the neighbourhood ; and there are at present 
only three streets with three hundred houses. The people are too 
’poor to take any interest in cultivation and much less in fruit growing. 

Jt is but natural that when a Royal family shows some interest in 
•any particular occupation, the people also take interest in it; such 
was the state of affairs in Sathgudh during the period of The Muham¬ 
madan rulers. 

It is however gratifying to note that one ryot has planted a small 
area of about an acre under orange in the village last year. It is hoped 
that this will be a forerunner to many others who may renew the old 
reputation of the piace by extending the area and that it may again be 
the chief centre of producing good fruits. 

The writer acknowledges with thanks the encouragement and 
suggestions given by Mr. M. Kanti Raj, Assistant Director of Agricul¬ 
ture, Vellore, in preparing this article. 


FRUiT FLIES AND THEIR ECONOMIC IMPORTANCE 

IN S. INDIA ♦ 

By T. V. RAMAKRISHNA AYYAR. B.A.. Ph. D.. 

{Entomologist, Madras Agricultural Department). 

In a tract like South India where the benefits of a liberal use of 
fruits in the daily dietary of our households has not yet been suffici¬ 
ently appreciated as in many western countries, neither the cultivation 
of fruit crops nor the study of the diseases and pests they are subject 
to has received that serious attention which such problems deserve. 
It is needless to add that fruit trees are as much subject to the atten¬ 
tions of insect pests as are many of our staple food and other cultivated 
crops and if one takes some little trouble to estimate the loss caused 
by insect pests to our fruit trees, it will be found proportionately as 
substantial as is the loss caused by pests of paddy, cotton and other 
field crops. Among the- various insect pests attacking fruit trees 
those popularly known as “Fruit flies” occupy a very important status 
in all the fruit growing areas of the world. In this province, though 
we find different kinds of these fruit flies attacking various fruits and 
damage to crops is generally realised, we have hardly any previous 
records on the biological or economic aspects of South Indian fruit 
flies excepting a few references of a taxonomic nature. In these days 
of quick and easy transportation facilities between different parts of 
the world, insect pests of different kinds have more frequent and 
easier opportunities of getting dispersed from place to place and, in 
many cases, undesirable ins ects get admission into areas where they 

* Paper presented to the Agricultural Section of the Indian Science Congress, 

Calcutta, 1935. 
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were unknown before; among such forms fruit flies play, a very 
important role. As suchi it is believed that, some knowledge of the 
general features and habits of these insects might be of help to fruit 
growers not only in South India but also in most fruit growing areas 
of other provinces in recognising a fruit fly pest when it appears and 
to adopt prompt measures to control the same. Though attention 
has been previously paid to these insects by the writer occasionally, 
since 1907, a closer study of the insects v/as taken up only recently and 
in this paper are briefly presented the results of an investigation on 
the general features and habits of the fruit flies noted so far in South 
India indicating at the same time some methods to control them 
accompanied by an annotated list of the species of fruit flics so far 
recorded from this province. 

General features and life history of fruit flies. Though among 
scientists the term * fruit flies ' is a well recognised and accepted term 
for these insects, a more suggestive and apter designation for them 
would be “ fruit maggots ”, Every fruit grower and almost every lay¬ 
man is familiar with the whitish fleshy worm-like maggots often found 
inside healthy fruits like mangees, guavas, etc., and knows how these 
maggoty fruits are unfit for consumption and do not command a sale 
in fruit stalls. These creatures belong to the family Trypaneidae of 
the insect order Diptera (two-winged flies) and the maggots boring into 
the fruit are the young ones of the active flies—popularly known as 
fruit flies. Of course, numerous minute flies are very often found 
liovering about various damaged fruits and decomposing vegetables 
and some maggots are also seen in the rotting mess ; but these flies or 
rn^Sfiots are not the real pests referred to in this paper but they are 
only scavengers following up rot or decomposition and do not visit 
sound and healthy fruits. Though fruit flies more or less resemble 
the domestic fly in their fundamental build and external structural 
features, belonging as they both do to the same order, the former are 
entirely diffeient in structural details, form, color and life habits* 
These flies are generally short, stout built and pretty looking ; they 
generally have the wings banded or mottled and the body has a brow¬ 
nish or darkish color often with markings of brown and yellow. The 
bead and thorax bear prominent sharp bristles which are often of 
great taxonomic value. The male shows four and the female five seg¬ 
ments in the abdomen ; the latter has a horny ovipositor often long 
and conspicuous. In size, some are as big ns the housefly while there 
are a few which are bigger or smaller. In their habits they are invari¬ 
ably vegetable feeders, attack healthy fruits and pass the greater part 
of their early life inside the host fruit. The adult fly is generally found 
hovering about the host plant feeding on the sweet fluid inside various 
flowers; it does not do any direct harm to fruits. The life history of 
these fruit flies is more or less similar in most cases. Small cigar-shaped 


A'pvi^ 1935]'rrMj(l Flics and Their Economic hni)ortance In S. India 129 

whitish eggs are thrust by the parent fly just under the rind of ripen¬ 
ing fruits with the help of its needle-like ovipositor. The fine punc¬ 
tures'thus made on the fruit surface become closed as the fruit ripens 
and an infested fruit generally appears quite sound externally until 
the time when the fruit gets badly bored and drops down rotting. 
These eggs inside the fruit hatch (which takes just three or four days) 
into the maggot stage and the maggots start feeding on and burrowing 
into the pulp of the fruit. The maggots generally vary from whitish 
to yellowish or brownish white according to the color of the fruit pulp 
they feed on; these smooth cylindrical worm like larvae are footless 
and measure about to f" in length. They have a pointed head and 
a truncated posterior end and the former shows the dark mouth parts. 
The larvae of many fruit flies often exhibit the peculiar habit when 
exposed, of bringing the two ends of the body together and jumping 
high into the air. The just hatched maggots inside the fruit at first 
feed on the surrounding tissue and gradually approach the centre, by 
which time the infested area quickly spreads as a putrid mass and, in 
many cases, causes the fruit to drop; this latter contingency varies 
with different kinds of fruits and their inner consistency. When the 
maggot is full fed it finds its way out and drons into the soil for pupa¬ 
tion ; this is generally the habit of all fruit fly maggots. The soft larva 
changes into a barrel shaped seed like pupa of hard consistency and has 
a brown or yellowish brown colour; this pupa remains in the soil until 
the adult insect flies out of it. Ordinarily, one generation of the fly 
from the egg to the adult stage takes about a fortnight or three weeks 
though, in certain cases, the pupal stage may be found to occupy long¬ 
er periods. Due to various seasonal and other factors the insect does 
sometimes suffer mishaps ; many maggots may not hatch due to lack 
of the necessary temperature especially in cold weather ; many mag¬ 
gots may fail to reach the soil to pupate and a good many pupae may 
not be able to emerge as adults from the soil due to unforseen changes 
in the soil conditions such as heavy rains, flooding, hardening, etc. 
In spite of all these possible factors, their fecundative and rapidly 
multiplying powers, their protected condition inside fruits away from 
insect enemies and safe against insecticidal operations, help these 
creatures to maintain their important status as major pests. 

South Indian fruits subject to fruit maggot attack. As a rule, 
fruit flies are found distributed chiefly in the tropical regions being 
found abundantly in Asia and Africa. They are fewer in Europe and 
America. In S. India we have a variety of fruits attacked by fruit flies. 
These fruits subject to fruit fly attacks can be brought under three im¬ 
portant categories, viz., those consumed as fruit, those used as cooked 
or green vegetables and a third set including wild fruits not used for 
edible purposes. Under the first category—edible fruits, we have the 
mango, guava, jak. sapota, peaches.'custard apples, loquat, oranges,Zizy- 
phus, Eugenia, melons of all kinds, plums, perisimmon and pomelos— 
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nil of them boing commonly subject to fruit fly nttacks./Coibinj' 
second cntc/tory, viz., fruits used ns cooked or uncooked 
liavc the brinjal, tomato and cucurbits like bitter^ourd,.^naKe^.ourdy' 
bottle^ourd, ribbed ^ourd, cucumber, etc. Of these, bitter .gour4^^^fid. 
cucumbers often «et severely attacked in ve^clnble gardens^Undfer^ 
third group which includes wild fruits, we have so far lountbfruit.flic^^ 
breeding in fruits of sandal (Sanlnlutfi), (^alolrol>is, Goeduia, Atcrtigri/JM, 
Cephahudra, Nttx vomica, Garcitiia and Careya urbored and the': writer 
ha.s reared a fruit fly from tender bamboo shoots also ; it is very pror 
boblc that many other wild fruits harbour fruit flies of sorts. Of - the 
edible fruits in which we have not as yet met with fruit flies ,in^ S. 
India, the most important are the banana, figs, papaya, Bael 
and coffee which have been noted to be subject to fruit flies .in other 
countries. In speaking of the food plants of South Indian fruit flies, 
though we find that some of the common species are found, breeding 
on more than one kind of fruit, there are a few which haye been found 
to confine their attention to only a single food host; well noted exam¬ 
ples of these latter are the two species of fruit flies, one found on the 
Calolropis and the other on the Zizyphus jujuhn fruits ; these two have 
not been found so far on any other fruits. The melon or cucurbit fly 

I ' ^ 

also shows a marked partiality for cucurbitaceous fruits. 


Economic status of fruit flies. Among insect pests .of fruits, fruit 
flies occupy a very important position ; for, unlike some of the other 
pests of fruit trees in S. India—like the mango hopper, the citrus 
caterpillar, the pomegranate butterfly, etc., which are specific pests 
confining their attentions exclusively to one or other of the various 
fruit crops, many of these fruit maggots attack a variety of fruits all 
over the world. And, unlike some of the other pests of fruit trees. 
Nature has endowed these creatures with some special facilities which 
make their depreciations far more serious and comparatively difficult 
to check ; for, these maggots bore into and remain inside fruits and as 
such, they are protected from outside and beyond the reach of any 
measures like spraying, dusting, etc.; their habitat also makes them 
comparatively immune to the attacks of natural enemies.like parasites 
and predators once they are inside a fruit. In addition, they are also 
carried from place to place safely harboured in fruits both by human 
and other agencies. Their rapid multiplication and the capacity under 
ordinary circumstances, to pass through numerous generations in the 
year also help them to maintain their major status as fruit pests. 
Though we have no regular statistics of the loss caused by fruit flies 
in S. India, any one interested in this problem can easily get some idea 
of the substantial loss caused to fruit growers and sellers if he visits 
some of the mango and other gardens in Salem, Bangalore, Chittoor, 
Alamanda, Panayam, etc. In other countries like S. Africa, Australia 
and the Mediterranean region, the loss caused by fruit flics to oranges. 


Plate I. Some notorious Fruit flies of the world 



Lejt top—Two views of the Mediterranean fruit fly {Ccralitis cnpttatn, W). 

Uft The Indian melon fly. Figs. 1 & 2—eggs in bitter gourd, fig. 3-mngni- 

fied egg, fig. 4—maggot, fig. 5—pupa and fig. 6—fly. 

Pight top —Two views of the Queensland fruit fly {Chactoilacus tryoni, F), maggot 
and pupa. 

PigUt middle—The Mexican fruit fly {Auacstrcfdit* ludcns, L) male, female, maggot 
and pupa. 

Pilht botioiii—Two views of the American apple worm-fly (PofioMispoinoitcllcf, K). 






















Plote II. Some indian fruit flies and their parasites 



Left /o/)—Fig. 1—The Calotropis fruit fly {Dacus lotifustylun, VV), fig. 2—damaged 
Calotropis fruit, fig. 3—Guava fruit fly {Chaatodneus incisim, W)’ fig 4—differ¬ 
ent stages of the Thrcc-striped fruit fly and figs. 5 & 6-two parasites fruit flies. 

Left bottom-h'iRs. 1-3-Different stages of the Zir.yphus fruit fly (Carfornyw 
vesnvintift. Ac.) and attacked fruit, and fig. 4—parasite. 

7?/g///r/oji-Different stages of the Mango fruit fly (Cbactodncns fcrrugincus, F) 
eggs, maggots, pupa etc , damaged mango fruits showing eggs and maggots, a 
parasite and mule and female flies. 

liigUt -Peach fruit flies attracted to Citronella oil (Chemotropism). 
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olives, peaches;.etc., has been enormous as may be judged from the 
various attict control'measures adopted by the Governments of these 
countries in connection with fruit pests ; a reference to this is made in 
a succeeding para. 

Goritrol Measures. As stated above, these insects are borers and 
feed from inside the fruit; as such, control measures against these 
creatures consist almost entirely of prophylactic methods directed in 
the 6rst place to prevent the parent fly from breeding and-secondly 
not to allow the maggots in the affected fruits from emerging out as 
adults and starting a fresh generation. The more important of these 
preventive measures consist in keeping the fruit garden thoroughly 
clean and sanitary by the gathering of all fallen fruits and disposing 
them off either by deep burial, boiling or feeding hogs or domestic 
ppultry with them when possible, by not marketing suspected fruit 
which would help in the dispersal of the pest and collecting or trapping 
the adult flies and destroying them. 

In addition to such clean culture campaigns, the trapping, and 
destruction of the adult flies is also done by using a poison spray; this 
latter, generally consists of sweet syrup (molasses usually) mixed with 
some poison salt such as Sodium or Potassium arsenate often spiced 
with some fruit, juice. These mixtures are sprayed over the foliage in 
orchards where the fly is a regular pest; the flies lap the droplets of 
the poisoned syrup and drop dead.'’ It has also been found that subs¬ 
tances like Kerosene, Clove oil, Citronella oil, Eugenol, etc., have also 
some attraction for some of these fruit flics. Howlett (1912) succeeded 
in attracting two species of Indian fruit flies (Chaetodacus sonatus and 
C. diversa) with citronella in Pusa; but all the flies attracted were 
found to be males. In S. India we have attracted different species of 
Chaetodacus (ferrugeneus, diversns zonatus correctus, etc.) with 
citronella, clove oil, isoeugenol and ocimum flowers. The Mediterra¬ 
nean fruit fly (Cerafitis capitala) appears to have some attraction for 
kerosene. ,As far as we know, trials with attractive chemicals do not 
appear to have given very encouraging results anywhere since in some 
of these cases only the males are trapped, and not the other sex. It is 
believed that the male is attracted by some ingredient in these volatile 
oils which is exactly similar to the smell of its female mate and that 
this tropism is the result of a natural adaptation to bring the sexes 
together. Very little work, however, has been done so'far in this 
interesting line. 

In.different parts of the world, enthusiastic entomologists have 
also attempted biological methods of controlling fruit flies with the 
natural enemies of these insects. In 1907, ol the instance of the then 
Director of Agriculture, the writer made a tour of the different tracts 
like Cuddappah, Kurnool, Anantapur, Coimbatore, etc., to note fruit 


132 


The Madras Agricultural Journal lVoll;xxiii7:iNpi^^ 


flies and look for parasites ; and as a result of this tour, and 
dies he has been able to breed a few of these natural-eneinies-frotiii the 
coinmon fruit flies found on melons, guavas, zizyphusj:.and .niango^ 
(Ramakrishna Iyer, 1927). A list of the parasites so far noted oh-fruit 
flies in S. India is added to the list of fruit flies and given at'the end of 
this paper. During the same year, th i writer also helped the wellt 
known Californian parasite collector Geo Compere to collect speci¬ 
mens of these parasites especially the small dark chalcid (Sy7»tomos- 
phyrum indiciim, S.) which was described by Silvestri as a liew species 
from guava fruits in Bangalore gardens and carry thousands of them 
alive to Australia. Unfortunately, the writer did noti however, have 
sufficient opportunities to make any serious trials with the natural 
enemies of fruit flies. Trials have been made in this direction in differ¬ 
ent parts of the world, especially in Hawaii, South Africa and Austra¬ 
lia by enthusiastic and earnest workers ; though such trials have added 
very considerably and substantially to our knowledge of the bionomics 
of fruit flies and their various natural enemies, there is considerable 
difference of opinion as to the real benefits derived from such methods 
in checking fruit flies— particularly because of the numerous complex¬ 
ities and varying climatic and other conditions which such biological 
methods have often to contend against. Prominent among those who 
have carried out work in this direction with great optimism is Profes¬ 


sor Silvestri of Italy and his report on his expedition to Africa on be¬ 
half of the Hawaiian Board of Agriculture is a very substantial contri¬ 
bution to our knowledge of fruit flies and their natural enemies. Dr. 
Fullaway, another well known Entomologist from Hawaii, visited 
India in 1915 and took with him live specimens of the parasite Opius 
fletcheri^ S. and has reported the attempts with this parasite as a suc¬ 
cess in checking the melon fly C. cucurbitae found as a serious pest in 
Hawaii. It might be interesting to note in this connection that—in 
spite of the work of its parasites—the cucurbit or melon fly is one of 
the worst fruit fly pests all over India. The Australian Entomologist 
Froggat in his report on fruit fly studies, however, maintains the view 
that “ while we succeed with parasites to a certain extent and in some 
instances for scale insects, aphis and even cutworms and other lepidop- 
tera, yet under the present conditions of fruit growing, we will have to 
resort to other methods in reducing fruit fly pests.” Some years ago, 
the writer had the privilege of spending two days with Mr. Froggatt 
m Bangalore and getting some information regarding his ideas on pest 
control by parasites and the writer is convinced that there are nume- 
rous difficulties for one to depend on that method of control for fruit 
lies. There are thus two different schools of Entomologists as far as 
this question of biological control is concerned. 

tf. tZ!'® attacking fruit fly maggots belong chiefly 

to two or three groups of wasps of which the suh family Opih.ae appe¬ 
ars to include a greater number of representatives than others. 
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Observations made on these parasites so far go to confirm the views 
of previous,workers, viz , that the egg of the parasite is deposited in 
or upon the host larva in one of its immature stages and the host larva 
assumed the pupal stage before it is killed by the parasite and the 
parasitic grub pupated inside the puparium of the fly and emerged as 
an adult wasp where the adult fly would have emerged. Thus the fly 
is killed in its pupal stage. The essential thing for artificial breeding 
of these parasites is therefore a plentiful and perpetual supply of 
parasitised puparia of the fly pest. 

The Future Outlook Regarding Fruit Flies in S. India. Landed 
proprietors and persons interested in fruit culture are nowadays 
evincing some interest in the production of various fruits both indi¬ 
genous and imported, and all over the country large areas are now 
being brought under fruit cultivation. It will be advantageous to 
these people therefore to possess some ideas of the possible troubles 
that may arise from different kinds of insect pests affecting fruit crops 
and the consequent need for taking early steps to check them. This 
is all the more essential in the case of important fruits for consump¬ 
tion which are particularly liable to carry fruit flies of different kinds. 
In this connection, it might be pointed out that, one of the undesirable 
foreign insect pests which we do not want in India, (Ramakrishna 
Ayyar 1919) is the notorious Mediterranean fruit fly (Ceralitis capitata) 
and this creature has already invaded East Africa, S. America, Ber¬ 
muda, Australia, Egypt and Palestine and it is perhaps only a question 
of time when it might get entry into India unless proper measures are 
taken to keep out this undesirable pest or the country and its condi¬ 
tions are exceptionally ceratitis proof. It may also be added that the 
Government of India have recently forwarded to all the Local Govern¬ 
ments a copy of a Decree which has recently been issued by the 
Governor-General of Indo-China regarding importation of fruits into 
Indo-China, especiaaly in relation to this Mediterranean fruit fly. In 
the opinion of the writer, therefore, it is highly desirable in the 
interests of the fruit industry of the country that a regular survey of 
the fruit pests of the country is made so as to get some clear ideas as 
to what pests we already have in the country and which are the ones 
we have to guard against and that both external and internal quaran¬ 
tine regulations are promulgated by Governments to check not only 
the importation of infested foreign fruits but also to regulate the 
movement of infested fruit from one part of the country to another. 
We also know that there are plant diseases and quarantine regulations 
with special reference to fruit pests in many countries such as Canada, 
United States of America, Mexico, Australia, South Africa, etc. It is, 
perhaps, well known that fruit sellers from different parts of S. India 
are importing consignments of apples and other fruits from Australia 
and other countries where the Mediterranean fruit fly pest is found 
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and it is also found that parcels of apples, pears, etc.,’'fire got down 
even by post from Kashmir, Kulu and other Himalayan ’orchards 
where there is a chance of another undesirable pest—the San Jose 
scale (Aspidiolus (yeniiciostis) lurking to be transported to the Southern 
plains. The Imperial Council of Agricultural Research has recently 
recognised the danger of the likely spread of this scale insect and has 
addressed the Madras Government suggesting that necessary measures 
may be taken to prevent the spread of this notorious pest. In a recent 
paper (Ramakrishna Ayyar 1933) the author has sounded a warning 
pointing out the danger of allowing undesirable plants and animals to 
enter the country and adding to our already existing troubles; this 
warning applies with special emphasis to some fruit flies and scale 
pests of fruits. It is therefore high time that proper precautions are 
taken to check such thoughtless and undesirable though often uncon¬ 
scious importations and the necessary quarantine laws introduced. 


AN ANNOTATED LIST OF FRUIT FLIES AND THEIR PARASITES 
NOTED FROM SOUTH INDIA. 


Of the various genera of fruit flics recorded from different parts of the world 
the most important ones from an economic point of view arc (1) Ceratitis (inclu¬ 
ding the notorious Mediterranean fruit fly C. Capitata, W.). (2) Dacus (including 
the olive fruit fly of Italy D olcaa, G ), (3) Chaetodacus (including some of the 
commonest Indian forms like the melon fly (C. Cncurbitnc) fly, and the Queens¬ 
land fly (C./ryo«i), mango fly etc. (4) Rhogoletis (including the apple worm of 
America {R,pomonella), and (5) Anastrepha (including the Mexican orange wor.m 
(A htdens, L). The following are the species noted from South India till now. 


Family Trypancidae 

Sub Family 1. Dacinne 

This sub-family includes most of the common fruit flies found in this pro¬ 
vince. Of about nine or ten genera included in this group the genera Dacus and 
C/joe/of/f?cifs appear to include some of the commonest of Indian fruit flies. No 
species of the genus Bactrocera have so far been noted from India though this 
name was wrongly used till recently for some species of Chaetodacus ; the latter 
genus includes about eighteen Indian forms noted so far. 

Dacus. F. 


1. Dacu% (Leptoxyda) louf>istyUis, Wied. Found breeding in the fruits of the 
common plant Calotrupis sigantco in different parts of the province. The fly has 
a dull reddish color with bright yellow bands on abdomen ; the scutellum yellow; 
winp dusky brown narrowly along foremargin near apex. The female has a 

w. 1 , the fly is found to breed only on this 

host plant everywhere ; it has been noted in different parts of Afric i also in the 
same fruit. The Mysore Entomologist. T. V. Subramaniam. publishedan interest¬ 
ing note on the bionomics of this fly in 1916. 

2. D«c,,s bm-islyh„, B. A small fulvous brown form with two larae dark 
pots on the face. This is an African species and was first recor^d from Indit 

^om specimens in the Coimbatore collection reared from melons in the Ceded 

Districts : noted also on melons and Cephalandra fruits in Coimbatore. 

Chaetodacus, B. 

F- This species includes a few closely allied 
varieties though the different forms arc often found in the same fruit These 
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vonetjes aro-typical/ornanicf/s. nnd varieties dorsnlis, incisus and versicolor, the 

been pi-eviously described as different species. The 
typical/crr/z^incifs form has n more or less uniform reddish brown body without 
any dark mcsonotal markings. This has been noted on mango in Salem and 
Godavari, on orange in Kotagiri, Nilgiris, 5000 ft.; it has been attracted to Clove 
oil and Citronella oil in Godaveri and Nilgiris. Previously noted as bred from 
GuaVa, Loquat, Pomelo and Peach in N. India and Burma. 

4. Chaetodacus ferruginous dorsttlis, Vi. In this variety the head is red with 
^dark spots Bred from mango in Coimhatore. Noted on mango, chillies, pomelo, 
•etc., in other provinces. 

5. Chaolodocus fcrriigiiteus incistis, W. This is a very common form and found 
breeding on a variety of fruits. It has a general blackish color. Noted breed¬ 
ing in mango in Coimbatore, guavas in Bangalore and Nilgiris and in tomatoes, 
oranges and plums on the Nilgiris. Found also on wild Solauum fruits in Coim- 

^ batorc; was attracted by isoeugenol and citronelia ; found visiting ocimum flowers 
in Coimbatore and Nilgiris. It has been bred on Jak and Coreyit orborca fruits 
also from Coorg. 

• 6. Chactodacus forrugincus versicolor, Ti. Very close to typical/ijm/gfiiui/s, K. 

Bred on mango in Coimbatore. Though it is possible to spot out the dark iucisus 
variety fairly easily further structural studies have to be made with more mate¬ 
rial to clearly sep.trate ferrnginaus and the other two varieties versicolor and 
dorsalis. > 

7. Chaetodacus xonnitis, Saunders. ‘ This species has been found to be synony¬ 
mous with of Bigot and ntpngiforae of Cotes. It is fairly small sized and 

of a uniform reddish brown color with yellow markings and only different from 
typical/crr«gi«cus in the wing pattern. Noted on mango and Eugenia in Kistnn 
district. Custard apple in Anantnpur and on melons and Hibiscus rosasiuensis in 
Bangalore, Nilgiris and Coimbatore; found attracted to Clove oil in Godavari. 
The writer has also collected the fly on the Bahabuddin Hills. Mysore. 4,700 ft. 
It was also bred on Caroya arborca fruits in North Malabar and Coorj. It is 
recorded on Bilva (Acgle) fruits from Coorg and in bottlegourd from Central 
Provinces. 

R. Clutetodacus correclus, B. This species erected by Bezzi to rename a form 
which he named as zonaius in 1913 is very close to the latter but with some 

distinct differences in color and minor structural features. Bred from fruits of 

* 

mango, guava, ZizypUus, Murrayin and sandal in Coimbatore and Eugenia in the 
Nilgiris; it was also attracted to Clove oil in the Nilgiris. 

9. Chaetodacus diversus, Coq, This is known as the three striped fruit fly 
due to the striking yellow markings. The female has a fairly longer ovipositor 
compared to that of the other allied species ; collected from Godavari, found on 
cholam leaf in Coimbatore and bred from mango in numbers in Bangolore. It 
was originally noted breeding on oranges. Noted by Shro.ff in bananas in Burma. 

10. Chaetodacus maculipanuis, Dol. A very distinct form with affinities to 
f/ivarsas; has four scutellar bristles. Fly collected on cholam in Coimbatore; 
appears to be a rare species in South India. 

11. Chaetodacus cucutbilac, Coq. This is a very common and large species 
having a very wide'distribution all over the tropics. Il was first described by 
Coquillet from larvae in cucumbers in Hawaii (1899), It has a reddish brown 
color and the wings show fuscous markings. It is found breeding in all cucurbi- 
taceae—chiclly bittergourd, luffa, cucumber and melons. This is the well known 
Indian fruit fly figured by Lefroy and Fletcher and is the commonest of the fruit 
flies attacking vegetables. It has also been reared from stem galls on Coeviniu in 
Coimbatore and from Nux vomica fruits in Malabar. It is regarded .is a very 
serious pe.«t in Hawaii. 
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12. Ci,aclo,lacnscttuaal,,s.r. This fly wns bred nut (rOm snskc-KOOrds by the 

author in 1908 in Coimbatore. Recently noted to breed^.n ‘"‘r: 

Siruvani Hills. Coimbatore. 2.000 (t. was collected also from ‘I"® 

4,000 ft. and from Talipnramba, Malobnr. It is o large form.dilferent from many 

other species in having four scutcllnr bristles. • 

13. C/,e«odocHssc..<4Hnr«. B. Described by Berzi from a single specimen 
collected by Fletcher from South Mysore in 1913. 

14. Cfiactodacus bipustulntus. B. General coloration is dark brown and the 
wings arc hyaline with no dark markings. Very rare ; only noted till now from 
Mysore and Nilgiris. 




15. Mollesis nummularia, B. A small reddish wasp like fly with an oval dark 
spot at apex of forewing; a rare species. It was found attracted to Clove oil m 
the Nilgiris slopes. 

16. Mclltsis crabroiiiformis, B. Originally described by Bezzi as Mouachrostichus 
crn&nniT/armis from a solitary specimen collected at Yercaud on the Shevaroy 
Hills, 4.500 ft. 

Sub Family 2. Tryfxtttomac 


This sub family includes, among others, the notorious Mediterranean fruit 
fly (Ceraiitis capitata, Wied.). This is a serious pest of fruits in various parts of 
the world and one which has always to be guarded against. Though it has not 
as yet been noted in India, we cannot say when it may enter India in the near 
future unless very strict precautions are taken. 


Carpomyia. A. C. 

17. Catpomyia vesuviana. A, C. This is a small yellow black spotted species 
with distinct cross bands on the wings. It is commonly found all over 
the province breeding in both wild and cultivated Zizyphus jujuha and is a 
fairly serious pest on the cultivated long fruited variety in Kurnool and other 
districts, though occasionally found parasitised by small wasps. It is a well 
known pest of this fruit in the Central Provinces and Khare [1922] has written a 
paper on this insect. It is also known from the Mediterranean areas. 


Stictaspis, B. 

18. Stictaspis sp. A stout black spotted species with banded wings has been 
collected from the Western Ghats by the writer. Another fly was recorded by 
the writer from bamboo shoots on the Nilgiris. Both these appear to be species 
of Stictaspis. 

CalHstomyia. B. 

19. CalHstomyia pavoniita, B. A reddish brown insect with distinctly banded 
wings; a single specimen collected in Samnlkot. Godaveri.. 

Senior White [1924] records the following species also in his catalogue of 
Indian Trypaneidae in addition to the species noted above Gastrozona melanista, 
B.. Acidia fossMa, F., Sphcnella imU'ea, Sch., Tophritis hrnhma, S , and Tvypaeun 
asteria from different parts of South India. 


PARASITES NOTED ON SOUTH INDIAN FRUIT FLIES 
Opius flctchcri, Silvestri. Noted on different species of Chactodacus. A 
medium sized glistening uniformly testaceous brown species. Very commonly 
found on the cucurbit fly [Chactodacus cucurhitac). 

Opttts incisi, Silvestri. Similar to the above but with some dark .markings on 
^the abdomen; found on species of Chactodacus attacking plums, etc,, on the 
Nilgiris. 

Biosiaros cowponsans, Silvestri. 

Biosterespersutcatus Silvestri. 

Biosteres sp. 
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‘Trtehqprio sp, 

Wifciro6raco»i/fc/cArri, Silvestri. 

BathyanUtx iryfxMtaipUaRa, Ramakrishnn. Found bn Chnetodacus on Alongium 
.fruits. 

BothyanUtx carpotnyiae^ Ramakrisbna. Found on the Zizyphus fly carpomyia. 

Gnban, in his paper on Opiinne. is of opinion that the genera BiosUres, F. 

V., are the same as the genus 0/»f Ks, W. The writer is olso 
inclined to believe that Silvestri’s Brocon fletciieric—n Bathyanlax is same or very 
closely allied to the writer's Bathymtlax trypaenipUaga. Further studies are 
being made in this direction and it is the writer's idea to gather further material 
for a paper on the bionomics on these parasites. . 

The obove list is by no means a complete one since, in the Coimbatore, 
collections, there are still a few which have to be studied and identified ; nor can 
we say that we have collected all the fruit flies inhabiting South India. 


The writer is indebted to the Imperial Institute of Entomology, London, for 
'help in getting the identifications of many of the flies and parasites confirmed 
.and for naming some doubtful species submitted to them. The published papers 
'of Prof.'Bezzi, the well known authority On these insects have also been used in 
the preparation of this list. 
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employment for the people and to colonize and populate the North 
part of Queensland which is considered to be rather a vulnerable point 
in that country. It is only the sugar industry there that is keeping>. 
the people on that land. The higher cost of production is largely due 
to the higher wages for labour in that country which again is due to 
the higher standard of living that is maintained therein. Cheap black 
Kanaka labour was once employed in the sugar plantations but this has 
nil been steadily substituted by white labour. 

The sugar industry in Australia is artihcially nurtured, controlled 
and protected in all stages—the area of supply being assigned to each 
factory, wages of labour and hours of working fixed, compulsory 
.holiday enforced in the factory on Sundays, and the price to be paid to 
the grower fixed as also the price at which sugar is to be sold in the 
Australian market. The peculiar basis on which the Australian 
Industry is run will be evident from the fact that at the time of 
the Congress the price of sugar in the home market was 4 pence a lb 
though its selling price in London market was only about pence 
(both in Australian currency). In spite of this obvious loss on every 
ton of sugar exported—this was roughly computed at about 6 to 18 
pounds (Australian)—that country finds it necessary and worthwhile 
to keep the Industry going for the reasons already indicated. 

The obvious lesson to India is that it is necessary to keep the 
ancient industry of cane growing in India going and develop it in all 
ways in the interests of the agricultural prosperity and well being of 
the country as a whole. The Government of our country was there¬ 
fore fully justified in affording the sugar industry of India the tariff 
protection it is receiving at present. 

“ADdegu/c”. 

THE IMPORTANT INSECT PESTS OF THE CASTOR OIL 
PLANT IN S. INDIA WITH SUGGESTIONS FOR 

THEIR CONTROL. 

By Dr, T. V. RAMAKRISHNA AYYAR, B. A., Ph. D., 

Retired Gover7wictit Entomologist. 

Among the different oil seed crops cultivated in India, the castor 
plant (Ricinus communis) appears to he one of the most important and 
extensively grown ones. Recent statistics* indicate that among the 
well-known castor growing areas of the world, such as Brazil, Russia. 
India and Egypt, India stands not only as the foremost grower but is 
also responsible for over 90 per cent of the world’s export trade in 
castor. Inside India though the crop is cultivated, in small areas in 
parts of Berar, Bar oda, Behar and the United Provinces, we find that 

* Tlic writer is indebted to Dr. Patel, the Oil Seed Spoc>r.»Iist for infor¬ 
mation on tls.s point. ’ 
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,t1ie lor/'cst orort under castor is to be*found in PeninsulaK;’^ 
‘inclmlin/x the Nizam’s dominions, Mysore and the Madras Pre.sidehcy^* 
ip-fnet, the area under this crop is ;^realest in tlie Nizam’s ’dorhmTons.’ 
the ceded districts and Mysore coming next in order. It is also well 
known that apart from its use as an oil seed producing plants .the 
castor plant is also utilised in many parts of India to feed the eri, silk¬ 
worm—the resiringof which is b3cominrf a popular and ‘important 
cottage industry; in fact, the eri silk-worm is so named.after its food 
plant (Erandi or En —castor). In view of such importance, it is up id 
South India to do everything in its pov/cr to hold its own ^'superior 
position as the premier castor growing area in the world. Qne of the 
duties of the South Indian Castor grower, therefore, is to have suffici¬ 
ent knowledge of the insect pests, which cause serious damage* to the 
growing.crop, which often results in substantial loss to him. 


It is the writer’s idea in this paper to give the*South Indian castor 
grower some general ideas of the more important insect enemies of 
that plant in this province with*some suggestions in controlling* them, 
so that they might be able to grow as far as possible a pest free-crop. 


Insects found on Castor. Of the several insects which levy, their 
seasonal toll on the castor crop in the different areas of this, province 
the more important and the more numerous are those which feed on 
the foliage and the great majority of these arc what are known as leaf 
eating eater-pillars. Among the others which possess oth'er habits 
such as boring into the plant tissue or sucking the plant juice, we have 
a shoot and capsule boring caterpillar, a stem boring beetle and some 
bugs includin.g-what are known as leaf* hoppers, scale insects, stink 
bugs and mealy bugs. The important insects so far noted as more or 
less injurious to the castor plant can be grouped conveniently ns 
below showing the general habits and the insect group to which each 
belongs. 


Table of Ca'stor Insects. 


A, Caierpillars. (Biting insects). 

I. I'ecding exposed on the foliugc. 

(a) Smooth caterpillars (both moths), 
i. Semilooper Achoea janaln, L. 

ii. Ordinary Protlctiia lHiirn, F (known ns the Tobacco caterpillar), 
(h) Huiry caterpillars (all moths). 

i. Uniformly hairy Black—Pcr/cn/hVi rtcint, F 

Vellowish— Diocrixia ohtiqua, \V 

ii. Hairs with tussocks also Reddish—£f//>roc//s frtUento, M 

Greyish— Ohm', mctidosct, H 
Yellowish brown —Orijyirt /»osOca. W. 

(c) Gasc bearing catcrpillar finoth) 

Bagworm—C7rtn/Vi cranicri, W. * 

(tl) Spiny or slug caterpillars 

^ SpiKy^/ii'^o/z.'c tnerione, Cr. (lUitterOy) 

Slugli,kc— Pnrnsa Icjddo, Cr. (Moth). 
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II. Boring caterpillar—The shoot and capsule borer— Dichocrocisi>uUcti- 

. .. . /* . > /crahs, G, (moth). 

■ U. ‘ Beellet. ‘ (Biting insects). 

I. Leaf eating—Flca beetle— flemtacophaga rujicollis. L. 

II. . Boring beetle—shot hole borer —Xylcbonts fornicaius, E. 

C. Bugs. (Sap sucking insects). 

1. Stink bugs—The green plant bug— viridula, L. 

2. Leafjhoppers—the green jassid —Empoasca flavescens, F. 

3. Scales and mealy bugs—Black scale—SotssetiV* nigra, N. 

4. Mealy wings—castor mealy wing —Trialcurodes ricini, M. 

Major and Minor Pests. From the above it is evident that about 
twenty forms pay their attentions to the castor crop to a smaller or 
greater extent now and then. However, the castor grower need not 
be frightened at this fairly long list of insect guests, since it is general¬ 
ly found that neither do all these insects appear as regular pests season 
after season, nor does any one of them cause equally serious damage. 
Some of them are of minor importance and some others only appear 
rarely as sporadic pests while only a few arc of real importance. The 
above list is'given however to give the cultivator a general idea of 
castor insects to help him to make them out when they appear bn 
the crop. The really serious or major pests of castor which appear 
more or less-regularly and cause appreciable injury to the crop are 
caterpillars including some of the leaf eating forms and the seed and 
shoot boring caterpillar. 

Leaf-eating Caterpillars. It is hardly necessary to state at the 
outset’ that these caterpillars are the young ones or larval stages either 
of moths or butterflies and these latter, which are the adults do not 
cause any direct harm to the growing crop. Among the ten leaf-eating 
forms noted above under this category the semi looper Achoea janata, 
L. is the most important and is a specific pest of castor found very 
rarely on other cultivated plants. It enjoys a very wide distribution 
being found all over India. The adult insect is a stout built dark 
greyish brown moth with the fore-wing showing wavy brownish 
transverse lines and the hind wing having black and white patches. 
(Fig. 4 plate). The full grown caterpillar which injures the foliage is 
about 2 to 214 inches in length, smooth and having a greyish to dark 
brown colour - (occasionally different shades of brown colouring are 
noted often with dark and brown markings also). Unlike the great 
majority of caterpillars which crawl about like worms, this insect is a 
semi looper the first pair of pro-legs becoming functionless. The 
insect starts its active life-from young caterpillars hatching out of 
bluish green round beautifully sculptured eggs laid singly on the 
tender portions of the castor plant. Young caterpilla^ pass through 
the usual moults and in about two weeks assume the fun-2VOwn condi¬ 
tion described above. It is during this period that the damage is done 
to the foliage and this is often so serious that a whole plot is completely 
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stripped of the foliage in the .plants which are praciicaiij^ SKeietoniscu. 

^(Fig.) When fully fed the caterpillar changes into the pupa condition 
either under the soil or inside folds of leaf on the plant itself and 
emerges as the adult moth in about another two weeks. The whole 
life cycle from egg laying to adult condition generally occupies about 
four weeks; this period varies according to weather conditions in 
different localities.' As stated above this insect is found very rarely 
and only in small numbers on other plants and these include the Rose, 
the Pomegranate and one or two species of Euphorbia. For details on 
the bionomics of this insect reference may be made to Lefroy (1).. All 
the leaf eating caterpillars of castor have more or less the same life 
histories with, of course, some differences, in the manner of egg laying, 
pupation and other minor characteristics. Next in importance to the 
castor semilodper comes the smooth cylindrical stout caterpillar 
iProdenia litura F. fig 3 PI.). This insect, the adult of which is also ,a 
stout built brown moth, is a very common insect found in a number 
of other plants besides castor and is'a specific pest of tobacco; hence 
popularly known as the tobacco caterpillar (4). The eggs of this moth 
are laid in batches of many, each batch being hidden under a covering 
of felted hairs. The young caterpillars feed together gregariously 
during the earlier stages and separate gradually as they reach the full 
grown period; at this latter stage the caterpillar is about an inch and 
a half in length, cylindrical and of a dark to blackish brown colour 
with yellowish and dark patches on the segments. ‘The pupation takes 
place underground in an earthern case; in a week or ten days the 
adult emerges from the pupa: The other caterpillars feeding on 
castor foliage are not of general occurrence, but occasionally appear 
as sporadic, and sometimes cause serious damage. The commonest of 
these are the different hairy larva of which the tussock caterpillars are 
the ones'more frequently noted. These are all larvae of moths and 
among these the yellowish brown form {Orgyia postica W. Fig 8. PI.) now 
and then assumes destructive proportions as may' be found from the 
author’s paper ^ on this insect and his colour plate in another paper 
The other two tussock caterpillars and the hairy caterpillars are Eupro- 
ctis fraterna^ Olenc mendosa^ Pericalla ficini and Diacrisin obliqiia having 
the same habits as Orgyia; these are occasionally found in company af 
the same time. The last two are however very'rarely seen in serious 
form. Pericallin (Fig. 7 pi.) is a more common pest of banana and lablab 
and Diacrisia is generally found on the hills and in North India as a 
general feeder. The bag worms which move about often enclosed in 
bags or cases made of thorns and sticks are not serious on castor in 
S. India. The sjug caterpillar [Parasa lepida. C. fig. 1 PI.) which is- 
apple green and/covered with irritating spines and hairs is occasionally 
found as a on castor. The pupal cases of the creature are found 
as hard shell like objects attached to the plant stem (see fig. pi.) The 
spiny caterpillar (Ergolis) is the only one among these numerous 
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Fig. 1. Castor Slug. 

Fig. 2. Boring caterpillar. 

Fig. 3. Leaf eating caterpillar. 
Fig. 4. Cpstor Semilooper. 

Fig. 5. Castor mealy wing. 

Fig. 6. Spiny_ caterpillar. 

Ffg. 7. Black Jiairy caterpillar. 
Fig. 8. Brown hairy caterpillar^ 


Parasa Icpida. 
Dichocrocis pu nctifc rail $. 
Prodonia litttra* 

Achoca Janata^' 
Triolcurodcs ricini. 
Brgolis vterionc. ^ 
Poricalia ricini. 

Orgy in postica. 
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caterpillars which is (he larva of a butterfly instead of a moth; the 

. insect is a uniform snuff brown creature found flying about during 

day tim'e unlike tlie moths (fig- 6 PI.) 

. * * * » • ■ « 

•Borers. We now come to the borers which include (a) a caterpillar 
(Dichocrpcis /•itnctiferalis, G.) which is in fact a somewhat important 
pest more or less with.a status equal to the semilooper or the commoner 
leaf caterpillars and another (b) a small dark brown stem boring beetle 
(Xyleborus). The former is a short stout pinkish brown caterpillar 
with dark spots. It bores into the shoots especially at the junction of 
the main stem and the side shoots.or leaves and in addition it also 
attacks the ripening fruits or seed capsules. The incidence of this 
insect on the plant is indicated by the presence of black excrement- 
atious matter and webbing covering infested shoots and seed capsules. 
This broing caterpillar is often noted as a pest of Turmeric, Ginger 
and Cardamom also in different parts of S. India. The adult insect is 
a medium sized moth with yellow wings, spotted in dark (Fig. 2 pi.). 

Beetles. Coming to beetles and bug pests of castor, most of them 
are of minor importance ahd are_ very rarely found as serious. The 
boring beetle {Xyleborus fornicatus, E) is a small reddish brown cre¬ 
ature found usually boring into the stem and producing numerous 
holes just as is found on bamboo and other posts in buildings throwing 
out powdery matter from the stem. This was found serious on a 
species of the red variety of castor in Bangalore and has'been recorded 
by the author in a previous paper ^ with a plate. It is an insect found 
on Tea and other hill plants in Ceylon and South India. . Tender 
leaves of castor are occasionally found attacked by a very small greenish 
flea beetle {HeTinacopba^a rnficollis, L); numbers, of this creature often 
bite small round holes on the leaves and thus injure the foliage. These 

are very active creatures and.leap like fleas. 

« * 

Buga. Among sucking insects found on castor the commonest is 
the mealy wing {Trialeurodcs richn^ M. fig 5 pi.) which has a wide 
distribution all over India. It is a very small snow white winged 
moth like creature, often found in thousands on the under surface of 
castor leaves, especially on the foliage' of fairly well grown plants.- 
Hundreds of small yellowish seed like eggs are laid by this bug and* 
from these emerge practically stationary larvae which are the real pests 
sucking the nutrition from the foliage. These larvae are more or less 
fixed to the leaves like scales! and in bad infestations the »whole field 
appears pale ashy white and sickly and sticky to the touch due to the 
sweet .secretion thrown out by thousands of these larvae. Scales and 
mealy bugs are rarely found and the species u^ally found among 
scales are (he common black scale fSaissetia nigra, the one generally 
found on various plants like cotton, coffee. Guava, Tbespesia %tc. and 
among the mealj' bugs the common tomato and croton mealy' bug 
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{Preudococciis virflatus, C.) is sometimes found. Both tbese.are. very 
raj'e and hardly cause any injury to the. plants. ‘ s ■ ‘ *- 

Durinf; the younger stages of the crop a small green leaf hopper 

ilLnipoasca flavescens F.), almost similar to the one that attacks-cotton, 

sometimes appears in swarms on the folige, suck up the juice from the 

leaves and make them fade and curl up; but very rarely is serious 

harm caused. From the above brief 'account we find that the only 

important insects the activities of which the castor grower in South 

India will do well to watch are a few of the leaf eating caterpillars 

■ 

and the borer caterpillar. 

Control Measures. As in the case of most pests, both preventive 
and curative methods can be adopted in the case of castor pests also. 
For the leaf infesting caterpillars both preventive and curative inea- 
sures can be adopted; the former consists chiefly of cultural operations 
which will make the plants vigorous and keep away or withstand pest 
attacks, and the latter of mechanical and insecticidal operations. 
Among mechanical operatior>s, the picking of egg masses and clipping 
off of and destruction of leaves containing numerous young cater¬ 
pillars feeding together will be found very useful in the case of the 
tobacco caterpillar and the hairy larvae, all of which lay eggs in masses 
and the young caterpillars of which are gregarious in habits. In the 
case of the castor semi-looper and frequently with the tobacco cater¬ 
pillar prompt hand picking of the smooth caterpillar will be found 
effective and economical. When, however, the caterpillars are noted 
late at a time when they have already multiplied and increased in 
numbers and may not be amenable to any of the above measures, 
insecticidal methods can be used with advantage. The insecticides in. 
this case where the creatures are all biting insects stomach insecticides, 
(viz. those which cover the plant surface which when eaten will poison 
the insects) are to be used. These usually include arsenical prepara¬ 
tions. Lead arsenate and Calcium arsenate are the ones which can be 
used either in the powder form or as a spray liquid mixed with water. 
In those localities, however, where water cannot be easily got, dusting 
the insecticide ns a-powder is certainly more effective and economic; 
dusting should however be do'ne where there are no strong winds in 
the field or if the winds persist, then it is better to use the material as 
a spray. Dusting will be very effective if done early in the morning 
when there will be dew drops on-the foliage which will make the poi¬ 
son dust stick to the leaf surface. These insecticides and the necessary 
appliances such.as dusters and sprayers can be easily got from whole¬ 
sale chemists or through tba officers of the Agricultural Department. 

For the shopt and capsule boring larva only preventive measures 
can be adopted sinc^the creature feeds from inside and no external 
applications of insf?cticides will have any effect on it. The measures 
suggested are the prompt cutting off and burning of infested shoots 
and capsules and ’preventing their multiplication. The same is the 
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case with the stem boring small beetle {Xylehorus), Very rarely do 
any of .the sucking insects (bugs) found on castor call for any serious 
attention. If and when they do appear serious a spray with crude oil 
emulsion or tobacco decoction will check them easily. The mealy 
wing and any mealy bugs will also be easily controlled by such a spray. 
For the leaf hopper, when it becomes serious the waving of boards or 
winnows’smeared with gum or some sticky material will trap hundreds 
of the hoppers and appreciably reduce their number on the crop. 

Tn Speaking of control measures it is possible that with some 
gradual observation and experience the cultivator can adopt in.certain 
cases the method known as the Biological control of pests; this chiefly 
consists in the discovery of the enemies, especially insect enemies of 
the plant pest and artificially make use of them to destroy the pests. 
Different insect pests have different kinds of enemies and these have 
to be discovered and their habits and pest controlling capacity tried. 
In the case of castor caterpillars—the castor semilooper has been 
found subject to three or four parasitic insects ^ which destroy it, very 
appreciably during certain seasons. The commonest of these parasites 
is a small dark braconid wasp {Microplitis ophiusae, R) described by the 
writer in his paper in 1921'*. The presence of this parasite is easily 
found out by the peculiar position occupied by the parasite cocoon 
under the tail end of the dying semilooper caterpillar. Other wasps 
have also been noted recently on this and some on the castor boring 
caterpillar among the Ichneumonid and chalcid' wasps. When the 
presence of such parasites is noted in the field it is better to collect 
these and keep them in a wire gauze cage near the field so that the 
wasps which emerge can pass out through the meshes of the gauze 
cage while the moths if any from the cage cannot emerge through the 
small meshes of the gauze. The beneficial wasps will go into the fields 
and do their good work on other caterpillars. 

In conclusion it may be stated, that though the castor crop suffers 
less from insect pests compared to other crops like cotton, cholam or 
paddy, the damage it occasionally suffers from caterpillar plagues is 
often wholesale and very serious. The castor cultivator cannot there¬ 
fore afford to ignore the insect pests of his crop and allow them to 
levy their heavy toll during certain seasons, A general knowledge of 
these pests will certainly be of advantage to him to save his crops 
from the clutches of insect pests and it is hoped this paper might help 
liim to some extent in that direction. 

References. 

1. Lefroy. M. Motnoirs of the Deft! of >\jCn. Pusa Etir. Sc$-tcs, 

Vol. II. 4 (1908). \ 

2. Ramokrishno Ayyar. T. V. Hull. 27-~Modros Ag^ri. Dept. (iQ32). 

3. n.o. Jiotnhny. Nat. Hist. Joiintoi, 29S —300 (1*121). 

-t. 13o. Pests of Tobacco—;?////. Madnts^Agri. Dept. 

5. Do. Ent. Mcctiuf! Pept Plolc 17 (1921). 


'agricultural meteorology in iTS'RELATldl^’ 


TO INSECT PESTS 

JiY T. V. KAMAKKISITNA AYYAR, ». A.. Ph. D. 


AND 


K. P. ANANTANARAYANAN. B.-A.. (Hons).- 

Introduction. In India, the study of Economic Entomology on 
scientific lines may be said to have been started from 1903 when the 
Department of Agriculture under the Central and Provincial .Govern¬ 
ments were re-organised. During the past three decades, the main 
work in .connection with Entomology was confined to Agricultural 
Entomology and consisted in a sort of survey of the pests—-major and 
minor, the comparative incidence of the different forms with the 
extent and nature of loss caused, studies on the importarit. phases in 
the life histories and habits of some of the more important ones,* some 
observations into the bionomics of some of their natural enemies and. 
finally, t he adoption of such control measures as have become possible. 
In fsct, in spite of our meagre knowledge of the ways of several of 
these insects, it was the last item on which greater attention' had to be 
paid for obvious reasons. It is believed that, with some valuable* data 
so far collected, the time has now come to enter upon another import¬ 
ant phase of the work which might lead both the farmer and the Econo¬ 
mic Entomologist to adopt prophylactic and direct methods of pest 
control which might supplement or even replace with advantage those 
which are now in vogue--; one such important 'line of. work appears 
to be the investigations on the various relations existing between the 
insects on the one hand and weather and climatic .conditions on the 
other, the two latter constituting what is popularly known- as the 
science of Meteorology. That a knowledge of weather conditions is in 
certain cases very necessary and in other cases very helpful to the 
farmer in his agricultural operations is well known to most of our 
agnculturists^ but it is doubtful whether the subject has received 
sufficient attention from an Entomological point ’of view, in this 
country. An attempt is made in this paper just to indicate the influ¬ 
ence exerted by meteorological conditions'on some of our well known 
insect pests, the possible ways in which-useful studies may b'e made of 
weather conditions in relation to in.sects and the convenient lines on 
which such a knowledge could be utilised by the farmer with advan- 

tage not only to forecast insect out-breaks but also to adopt prophv- 

lactic measures. 


The Importance o( the Relation Bclv/een Insects and Climate 
The value of n study of Agricultural Meteorology in relation to 
insects (Entomoclimatology) will be found very useful-to farmers in 
all nieas where there are major insect pests appearing year after year 
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'ntl/causing scvious damage to crops. Beyond the knowledge that one 
)est or other "appears every year in various degrees of intensity, the 
ariner has hardly any definite ideas as to the why or wherefore of 
uch' phenomena though, of course, he has his own explanations ex- 
iressed in such trite expressions as no rains, early rains, late rains, too 
nuch rains, no winds, unfaS''Ourable winds, etc. In practical experience, 
n most of the cases where pest outbreaks in large scale have been 
reported by ryots “ we are constantly reminded—it is the weather ’ 
ind it is ofteri felt that “ at an earlier stage of attack ” even the avail- 
Ible means of control could have been applied with maximum effect. 
But it is the very‘question of locating the outbreak at its earliest stage 
that is the most perplexing problem before us, more so in the.caste of 
an ordinary ryot. At every outbreak, whether a crop is affected 
seriously or not the plant tissue which is eaten away by insects is never 
made good, though, in many cases, the insects that cause the damage 
are destroyed by human or natural agencies at a later stage. There is 
in fact very little benefit derived (especially in the case of mass out¬ 
breaks of insect pests which appear once or twice a year only or only 
once in so many years) by simply destroying the insects in turn for the - 
damage they have done to the crop. For really effective control of 
plant pests, the first appearance of the pest on the crop should be 
studied in detail and all measures meant to destroy it or check its 
multiplication should be adopted during the earliest generation of the 
insect. This will minimise injury to the crop and is better than attem¬ 
pting such measures at a time when the existence of the pest is known 
only by the ravages it has wrought on the^crop. A knowledge of the 
nature of response of the insect to its environment and climate has 
been missed, for want of exact data on the microclimates of the 
crops and the insects concerned, and hence the particular circum¬ 
stances under which an insect midtiplies to become a pest, we are quite 
unaware of. The influen c e exercised b y weather jactms^ 
temperature and humidity on the development^ and behaviour of 
insects—has been shown by several eminent scientists in the wes t, by 
means of ela^^ate tests and accurate data, but systematic work on 
insect ecology and the study of weath er in relation t o p est outbreaks , 
are on ly'pt. recent„ongjn. The~'resuUs achieved so far, appear so 
encouraging that in the investigation of all modern entomological 
problems, the study of weather in relation to pest incidence has come 
to be considered as important as the work on the life history and 
bionomics of the insects concerned. In the Meteorological Conference 
in 1929, as well as in the latest International Locust Conference in 1934 
in London, Uvarov, Gryse and many other entomological workers have 
laid special emphasis on taking microclimslic obser vat ion s 
the environment of insect pestsl 

’■ Insects and Weather Conditions in South India. Thai weallier 
and .seasonal changes contribute a substantial share in shaping the 
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behaviour of various insects, hns-been frequently notcd iii ;tbc case’of 
several of our insects and recorded in repo.rts in connection; ^Itb.'tlie' 
numerous biolo«icnl studies made so far. Mass spbVadic-. pul breaks of 
the army worm on paddy iSpodoptcra) every year in some localitie's/jr 
other, the sudden increase in the infestation of coconut palms by the 
caterpillar Nephaulis or the sudden increase, of the parasites on the’ 
latter during certain part of the year, ihe appearance.of the paddy 
grasshopper {Hieroglyphus) in a virulent form during certain‘ years in 
such distant places as Malabar in the south and. Ganjam in the north, 
the rapid multiplication and the mass emergences of the Red hairy 
caterpillar {Amsacla) after the first rains in certain localities, the very 
high percentage of attack by paddy stem borer iSchoenobius) in certain 
rainfed areas as compared to other paddy growing centres, the equally 
surprising and phenomenal rec(»nt outbreak of the paddy borer.beetle 
(Rhizopertha) in stored paddy in some of the southern districts during 
the years 1914- 15 and recently in 1934, are but a few of the well 
known instances w' Ic.h clearly give us s >me indication of the relation¬ 
ships existing between pest outbreak and weather. The relations of 
insects to rain and bright sunshine are also striking. Often swarms of 
butterflies and locu.sts migrate and this has perhaps some relation to 
the existing or approaching weather conditions. 


Beyond these experiences and references in the reports, there has 
been no definite records on the subject up to the year 1921 when the 
senior author published his “Crop pest calendars for the ?vladras Pre¬ 
sidency.” ♦ In these calendars which consisted of three in number, 
the first devoted mainly to the pests of paddy, the second to regular 
pests of important dry crops and the third to sporadic pests appearing 
irregularly during certain seasons; a rough idea is attempted to be 
given of the approximate seasons in the year when particular pests 
appear in the important agricultural tracts of the Madras Presidency. 
Such calendars, prepared as a result of continuous observations and 
with the help of the accumulated experience of the previous years, 
might help us to roughly forecast the appearance of pests in future; 
hut it must be admitted that we are in need of a good deal of further 
information as to why some peats do not occur at the expected months, 
why sometimes the outbreaks are weak, and why sometimes there 
occur serious outbreaks in unexpected quarters. There are thus 
several lacunae to be filled up in our knowledge, before we can he in a 
position to utilise such knowledge to supply accurate and timely 
predictions of insect outbreaks. 


Local studies Influence of weather on insect life cycle and 
outbreaks; Within the past few years, some of the various influences 
by weather conditions, (especially temperature and humiditv on insect 
development) have been worked out, to' a c ertain extent, by various 
Published as. Fusa Bulletin and also ns Madras Bulletin No. SO. 192.1 




331 


‘ AtlricuJturnl Mcteorolodv & Insecl Pests 


■.^xientisls, and for many a type, the optimum conditions, under labora¬ 
tory TreOrihg, have been accurately observed. In a similar manner, some 
..preliminary data have been collected with reference to a few South In- 


idian forms. ^ In connection with the breeding of parasities onthe black- 
Mi'eaded coconut caterpillar Nffjlianti.’? .'serinopa in Malabar, in the case 
three of the parasites, viz., a Bethylid —Pflra.'?eiro/a sp., a Eulophid— 
Trichospihis pnpivora and a Braconid—MfcrohrucoH scrinopac, the effect 
of weather factors has been noted in a very conspicuous manner, 
interfering with or accelerating the development and activity of the 
insect at every stage.) In brief, th« Bethylid finds a favourable condi¬ 


tion during warm dry weather and the Eulophid requires a wet cold 
weather for normal breeding and activities. Under laboratory condi¬ 
tions of given temperature and humidity, the Bethylid was breeding 
most successfully when a temperature of 80—85° F and a relative 
humidity of 70—80% was obtained while the Eulophid was at its best 
at conditions of temperature 78 -82° F and relative humidity 92 94 
Detailed observations on the latter are recorded in a paper by the 
junior author in 1934.* The third parasite Microhracon exhibited a 
totally different phenomenon, viz., yielding greater and greater percen¬ 
tage of males, finally producing no female specimens in the different 
broods, with the advance of the hot dry weather during three conse¬ 
cutive years 1928—31, though rearing was continued as during other 
parts of the year and though occasionally fresh specimens from 
the field were mixed to the lot in the laboratory. . Given enough 
food and due care for rearing, the variations occurring in life periods 
of the different stages in life cycle, when continuously reared, are by 
themselves adequate proof of the influence of changing weather bn the 
insect^s life cycle. Also the same insect reared in distant localities of 
changed tveather conditions show's such variations in the period of the 
life cycle, though reared at the same period. Such studies clearly 
indicate the. 1 ime of appearance of the insects in nature or the best 
time for their* introduction ; they also serve to interpret their be¬ 
haviour in nature and to guage their usefulness or otherwise in pest. 


control. 


Similarly, in the course of more observations, on the incidence of 
two of the major pests of paddy, viz, Spodoplera viannlin and 
Sclioeiiobius ivcertcllus in the Presidercy, during the different parts of 
the year, some interesting data have been collected, w'hereby it is 
being brought out. that warning of an insect outbreak is given by 
preceding weather conditions. The seasonal chang es, as w ell as the 
changes in the atmos phere induced by the condition of the soil and 
• crop, all alike contrlbute_to the weather affect ing insect activity. 11 
ha¥^&een noted, the stem borer Schoeiwbius is first attr.acted to growing 
paddy when the latter is 10 — 25 days old after planting(2) the incidence 

* Bulletin of Entomological Re.se.ych. Vol. xxv, pt. 1. March 19.'M-. 
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IS nrrmlGr during wet weather (3) tlie porcentai?e or.aainagp.is- greatest 
in districts of heaviest rainfall (4) the earliest sown.^croh.'d^eforC;.tht 
onset of the regular monsoon rains escapes .infestation 75) the shoH 
duration varieties grown broadcast in dry lands without,.much stand* 
ing water, show the least damage (6) the moths are active in still dart 
cool nights in largest numbers during periods of emergence, and that 
(7) a variety planted during successive fortnights of summer months 
has e.scapcd infestation though the presence of moth’s at .the time has 
heen indicated by light trap catches. Besides, the casualities amongst 
newly hatching larvae, and the extent of parasitism oh eggs, arc 
comparatively low when cool weather and continous* drizzling prevail 
during the period when eggs are laid. Under such conditions, heaviest 
damage to young seedlings is brought about. When the weather condi¬ 
tions and the stage of the crop favour a heavy incidence, an attempt 
to trap the moths has proved very useful to minimise jnfestatirn. 

• In the case of the army worm Spodoptera on paddy, the outbreak is 
more common in broadcast paddy sown in puddle in ill-drained soils. 
The sudden appearance of the moths in large numbers from distant ' 
sources, is a case of specific attraction by the prevailing atmospheric 
conditions of humidity, temperature and winds mainly, immediately 
after sowing and during the simultaneous formation of a tender green 
crop in a large scale, over an uncultivated area. During the middle of 
April 1934, uniformly heavy down pour of rain for two or three days, 
after a prolonged drought flooded* many of^the low lying fields, 
all along the coastal tracts of Malabar. As sunny weather followed 
the wafer gradually dried up, and it is remarkable that during the 
moist warm weather, moths appeared and devastated a large share 
of the then broadcasted paddy crop, simultaneously in several places, 
all along the coastal tracts. During recent observations in tha Kole 
areas in Malabar, it has been possible to note the first appearance 
of the moths during moist warm weather with cloudy and sultry 
nights and locate the possible centres of visitation. The daily 
weather changes obtaining in the locality with reference to tempera¬ 
ture and humidity were recorded daily at minimum and maximum 
eoochs using Lloyd’s Hygrodeik from January 22nd to March 20th 
with notes on cloudiness of the sky, the nature of the winds and 
the number of rainy days, watching at the same time the appearance, 
of the insect in the field and progress of the crop of successive sowings 
in 15—20 plots. The variation in temperature and humidity together 
with appearance and progress of infestation are plotted in graph 
attached. During the period 22-1—35 to 20-2—35, through which 
the sowing operations continued on successive days, providing stages 
of the crop of age ranging from 1-28 days, the moths and eggmasses 
could he (»bserved in plenty, 5 times. It is seen that (1) there were 
successive arrivals of fresh moths in numbers 5 times during the 
sowing and early stages of paddy, (2) moths never .selected a crop of 


RELATIVE HUMIDITY TEMPERATURE 


. Records ofyivcathcr, and incidence of the Army loorm (Spodoptera) on 
;f'-'Paddy—in the Kole areas of Malabar 21 — 1 —'35 to 22 —3—'35. 

'iANUA.R’Y.'’ll . FEBRUARY || MARCH 



Cl 

■m 



T1 =TeTnp. 
at 2 P. ^ 


T = Tcinp. 
at 8 A. N 


90% 

85% 

» 

80% 

75% 

70% 

65% 

60% 

55% 
50% 
45 % 
40% 
35% 
3 »?.: 



H = Relative 
Humidit 
at 8 A. ^ 


H 1 = Relntiv 
Humidit 
at 2 P. 



M. 

E. 

I. 

27-1-35 

2S-1- 

11. 

l-2-‘35 

2-2- 

III. 

n-2-’35 

12-2- 

IV. 

18- 2-’35 ^ 

19- 2-’35 J 

-20-2- 

V. 

23 - 2-35 

24-2-. 


• «- 


Cl 

Cl 


^ H 


X I- 


Ti 









































333 


August 19351 Afiricullural Melaorology i}? Iii'iccl Pesls 


over 20 days in age. (3) most active egglnyings were observed on nights 
preceeding thti mornings of temp^jrature 78—82° F. and humidity 
78— 82% roughly,- (41 life cycle was completed at a much quicker pace, 
and (5) when caterpillars were found later on, these could be traced to 
any one of the above batches, indicating that ‘ mothful ’ nights were 
particularly characterised by peculiar weather conditions with rise of 
humidity and temperature, gradual change in direction of winds and 
associated with cloudy sultry nights. In all these cases, the moths 
showed particular selective power to discriminate tender paddy aged 
4—20 days, growing in miry wet ill-drained plots, leaving crop of the 
same age growing in dry and high level areas entirely free. By the end 
of February the days were getting hotter and drier, and the conditions 
changed, and no more fresh infestations were visible, though crops of 
suitable age were present in the locality till early in March. By more 
elaborate equipment to record all weather factors and also the micro¬ 
climate within the crop, in detail, it appears possible to gather more 
definite information on the above. 

The latest reports of the appearance of the pest Soorni (jRil)ersia 
orysae) on young paddy, in a damaging scale, probably for the first 
time in Malabar in such a severe form, all over a large tract, is possibly 
but another instance to show our gross ignorance of the ways of some 
pests in relation to weather, and the incapacity Of the cultivator to 
take proper preventive measures in time. Recognising the above facts, 
in the case of many insect outbreaks, there is very little by way of 
direct control, especially in the case of borers, and mass out-breaks of 
sporadic insects, which remain active for a short interval. These arc 
some of our examples to show the importance of the study of weather 
factors warning insect outbreaks, and their first appearance, and also 
of the study of the preventive measures, cannot be over-rated. 

Important and Desirable Lines of Work in South India. In the 
opinion of the writers such data will be found very beneficial to deter¬ 
mine the following important aspects of insect pests (1) the probable 
incidence of the outbreak and its distribution showing important pest 
centres, (2) the probability of the pests continuing in a particular 
locality in a virulent or mild form, (3) the necessity or otherwise of 
taking up fe-asible measures of minimising* injury to tlie crop, in 
advance, and (4) the existence and the behaviour of parasites, if pre¬ 
sent, in the pest infested area. 

The main idea in collecting meteorological and microclimatic data 


in connection with insect studies”^ to try to corre late, i f possible, this 
data gathered for some periods with the vagaries and behaviour of 


some pests and then try to predict pest outbreaks and suggest prophy- 
lactic or ot he r m easuresTo'check the rnyage.s of the pestj^ It will be 
found that the results of such studies will be particularly helpful in 
the case of such insect pests which appear in plague form, cause 
terrible damage within short periods, and which are not generally 
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nmcnnblc to the ordinary rule of thumb measures like netting, 'bag 
ging, spraying, etc. We have at least seven or eight-suclf ^ 

South India and the best examples are the army worm,, the-ham 
caterpillar, the rice grasshopper, the paddy stem borer , the *cholah 
earhead bug and the rice hispa. We will be wefl advised therefore' i 
we start the investigation with special reference to these importan 
insects. It is well known that some of these insects " are" considevabl> 
intluenced by weather changes and many of our farmers are aware- oi 
the fact; but the real problems to be solved in this connection an 
what these relations actually arc, and how a knowledge of siicH rela¬ 
tions con he utilised in forecasting pest incidence and taking the 
necessary prophylactic measures when necessary. If we, succeed ir. 
getting at least some of these relations verified and are enabled tr 
utilise these even to a small degree the farmer would be considerably 
helped in the control of some of his worst insect pests. These studie? 
may not, of course, be so easy and bring immediate, and tangible 
results, but from what we have seen of the results of such studies ir 
Western countries especially in America, where such work has beer 
done, it might be reasonable to expect that some encouraging result? 
might be reached. Even if such studies are confined for the present, 
to South India, the results of these investigations-might help to a great 
extent workers in otlier parts of India who have similar or sarhe insect 
pests to contend against. • • 

Suggestions for work. The work on Agricultural Meteorology 
so far done in India appears to be mainly confined to the study of 
various general aspects of weather changes and the principles that 
govern changes, etc., without any ideas of the application of this 
knowledge, towards insect b?haviour and pest control, at least* at 
present. So it is felt that our studies in these lines with the idea -of 
utilising the knowledge"gained by weather studies to insect behaviour 
might open up valuable avenues to the Economic Entomologist for 
help in pest control. 


The writers feel that the plan of the work in these studies might 
follow, the following chronological sequences : (a) select three or four 
of the major insect pests to be taken up for investigation in the first 
place. These might be (i) the padd y stem borer, (ii) the army worm 
of paddy, (iii) the paddy grasshopper, and (iv) the Red hairy cater¬ 
pillar. (b) Record meteorological observations in selected localities 
where the pests occur regularly or sporadically in a mild or serious 
form. The observations chi?iiy consist of recording the daily weather 
conditions, as well ns the insect incidence all through theiearfor 
sufficiently long period-say, for five years. Duplicate observations 
made on the snme pest in different localities and observations accord¬ 
ing to standard method on more than one pest will be found very 
essential end helpful in the comparison of data with reference to the 
insect, lime and place. 
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The different kinds of observations to be made consist of careful 
> and .accurate reco rds of weather factors i n 'th e crop* and in * the 
-open ’ taken daily at maximum and minimum epoch penods. These 

Tnelude (i) air temnerature, (ii) air - hu midi ty, (iii)_prccjpitajtiou. 

(i \0 evaporative power of air, (v) soil temperature , (vi) air movements 
and',(vii) soil moisture. The records of each fortnight may be summa¬ 

rised and maintained^s unit for each season and locality. Regarding 
each insect pest under observation, the habits and intensity of popula¬ 
tion will have to be recorded noting at the same time the activity and 
|influence of their parasites, if any, at the commencement and decline 
uf the outbreak. In addition to the routine observations. Meteorolo¬ 
gical and Entomological, some fundamental research may have to be 
carried on at a central locality for confirmatory tests of field observa¬ 
tions on the^ above insects in and out of season by rearing under 
controlled conditions. The methods for representing insect popula¬ 
tion during the different parts of the year at different stages of growth 
in a suitable form for comparison can be devised in the course of the 
work independently for each insect according to the nature and needs 
of insect concerned. 

Much useful information can be gathered by work on the above 
lines and it is highly desirable that Agricultural Departments all over 
India start such work in the different provinces. 

< Conclusion. Though it may not be possible to control weather 
in a manner suitable to the needs of the farmer, the study of weather 
and its diverse effects on insect life in nature, is of the utmost impor¬ 
tance to get a clear insight into th^ aetiology of insect outbreaks and 
to use all means of pest control and the proper time and to the maxi¬ 
mum advantage. It may not be remote possibility even if some 
improvements in cultural practices are brought in, in the light of 
above knowledge, to check the multiplication of insects without 
impairing the progress of the crop. We may not perhaps be lucky in 
securing immediate results of a very substantial nature hut there is 
no doubt that investigations on these suggested lines will certainly 
help us considerably in devising pest control methods. 

Discussion. 

The President rchiarked that the paper opened up a valuable avenue of 
research. He said that primary attention to the fundamental study of the 
normal life-history of the insect, later with the studies of its bionomics and 
lastly with its relation to meteorology, would make the problem easier of solution, 
than if a study of relationship between insect attack und weather is attempted 
straight away. Citing the instances of large swams of dragon lly in Ponnani and 
North Malabar, during certain seasons of the year and the outbreak of the 
NaphatUis in South Canara in a mass form, he observed that, despite the control 
measures taken and the success attending them, we have to admit that our 
knowledge of partial migration in dragon flies and the normal life history of the 
Nephnntts^ was fundamentally not sufficient. In his opinion, this was just the 
subject, wherein the field svorker with his observations on field could help with 
considerable advantage the specialist at the laboratory. 
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THE LEAF-CURL DISEASE OF CHILLIES CAUSED BY 
THRIPS IN THE GUNTUR AND MADURA TRACTS 


BY T. V. RAMAKRISHNA AYYAR. B. A., Ph. D., 

Government Entomologist (Retired). 

M. S. SUBBIAH. B. A.. B. Sc. Ag. 

Assistant in Entomology,,Koilpatti. 
and 

P. S. KRISHNAMURTI, B. Sc. Ag. 

' Assistant in Entomology, Guntur. * 

Introduction Chillies (Capsicum annum) is one of the important 
crops grown widely for use both as a * green vegetable and as a dry 
stored product for condiment, pickles, etc.; it is one of the chief 
commercial crops in the Guntur district in the Northern (Sircars and 
in the Periyakulam area in the Madura district. 

In recent years, this crop has been noted to be subject to a serious 
disease known as the ‘ leaf-curl * disease. Though there may be other 
factors causing this leaf curl, one important causative agent noted is a 
tiny insect called chillies thrips (Scirlolhrips dorsaiis. Hood), about 
1/25" in length and having a straw yellow colour. This minute active 
insect attacks the plant in all its stages, sucks up the sap from the 
tender portions and causes the leaf to shrivel up. The adult has 
wings and flies.away when disturbed. Specimens of this creature can 
be easily collected in all stages of growth from plants in any infected 
field. The description of this insect and some notes on its bionomics 
are given by Hood (1919) and the senior author (1928;) 

The main purpose of this paper is to point out that in additon to 
proper .cultural, practices which, of cour se, influence successfu l 

• paper presented at the 24tb Agricaltural College .Day and Confcre*ncc 
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chillies production, the control of the most important insect pest ol 
this crop is an equally important and determininff factor 'in thif 
direction. A summary of the investigations . carried "on* on this 
insect pest to supply fundamental items of information on this subject 
to the chillies cultivator in South India, is therefore given. * 

The Insect, its life history and habits. The insect was first 
noted by the senior author on castor shoots and chillies in bdinibatore 
in 1916 and was described as a new species by Hood under .the name 
Scirtolhrips dorsalia. It is generally found in the tender shoots, buds 
and flowers of chillies plants, the older leaves being rarely frequented. 
The tender buds and leaf^folds afford not only juicy food for the 
creature but also shelter during the different stages, -which are passed 
on the plant itself. The eggs are white and very minute and laid “on 
or just under the leaf tissue. The young ones hatch out in four or 
five days and crawl on to the tender shoots to feed. The just hatcjied 
larvae are pale white in color and more or less resemble the adults, 
only differing in being wingless and smaller. Four or five days later 
a second moult takes place. The nymphs at this stage wander about 
in search of suitable places for pupalation and after the second moult 
enter into a semiquiescent stage known as the.prepupa which occupies 
from 12 to 24 hours. They then enter the pupal stage. Pupation is 
found to take place largely in the leaf axils, leaf curls, under the 
calyx of flowers and fruits and in other tender parts of the plant 
where they could find suitable receptacles. The pupation period 
lasts from 3 to 5 days after which they 'become adults with fully 
.developed wings. The whole life cycle is passed within 10 to 15 days. 
Undei humid conditions, the egg and the pupal stages are extended 
by about two days. A single female was found to lay 2—4 eggs per 
day for a period of about thirty two days, thus showing that one 
female is normally capable of laying a hundred or more eggs. 

Nature and Extent of Damage. Thrips have a lacerating and 
sucking type of mouth parts and the wounds made on the tender tissues 
affect the normal development of the plant, resulting in malformed 
eaves, buds and fruits. In bad cases of damage, the shoot hardly 
develops and the leaves dropdown. This invariably happens inthe, 
Guntur area where the rains cease in December and dry weather sets 
in and the soil moisture is insufficient to cope with the evapora¬ 
tion fiom the damaged leaf surfaces. The damage is thus due to the 
retardation and in • severe cases, to the complete cessation of the 
physiological functions of the chief assimilating organs.(leaves) of the 
plant. 

Studies on the Pest and its Control. This pest was first reported 
to be serious in the Guntur area in 1926 and observations on the 
occurence and extent of .damage caused by the same were first 
stated in 1927. In the Madura district, the disease was in evidence as 
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a serious pest in a few villa^^es in the Periyakulam taluk three years 
ago ond as a result of representations to the Agricultural Department 
made by the local cultivators, investigation of this malady was started. 
As these two areas represent diverse conditions of soil, weather, 
agricultural practices and varieties of chillies grown, the investigations 
carried on are given in two separate parts referring mainly to the 
peculiarities of each area which have a bearing on the pest and its 
control. 

THE GUNTUR AREA 

In this tract chillies form one of the major crops occupying an 
extensive large area of about 71,000 acres. This is grown under dry 
conditions in rotation with cereals as jonna {Andropoaon sorghum) 
or varign (Pennisctuvi typhoideuvi) preceding it and tobacco {Nicoliana 
tabacum) or groundnut {Arachis Iiypogaca) following it. 

Pest.incidence: The leaf curl which disease is known as ‘ Mudatha ' 
(leafcurl) or * Korivi ’ (burnt faggot) is prevalent in the whole area, 
every field being attacked without exception. The pest appears in two 
distinct periods, with an interval of two months; in the nurseries in 
August-September when it is not serious, and in the planted field from 
the third week of November till the end of March when the crop is 
removed (harvested). The loss due to the attack of this pest is appre¬ 
ciably high. In bad seasons whole-sale destruction of the crop results 
whereas in*other seasons loss of 25-50 per cent of the total yield is 
quite common. In the nurseries, the pest appears in a mild form, 
early in August, when the young shoots appear slightly curled. In the 
second half of August and early io September, when dry weather 
prevails, the pest increases in seriousness and may often assume serious 
proportions. The method of hand-watering the seedling beds by 
pouring water over the'seedlings, checks the multiplication of the 
thrips to a great extent in the nurseries. -Their numbers are further 
reduced when the seedlings are topped, a practice prevalent in these 
parts before transplanting. The monsoon which follows keeps them 
under check in the field till the middle of November. It is about this 
time when the monsoon would have spent itself, the leaf curls begin to 
appear on stray plants in the field. They spread out 'to other plants 
as w'ell and, by the end of December, there may not be a free plant 
left in the field. After this period, the development of the pest pro¬ 
ceeds at an accelerated pace. In adverse cases, the leaves are shed, 
fresh formed buds become brittle and drop down and the plants present 
a stag-head appearance. This stage is called * Korivi ’ stage whereas, 
during the earlier stages, it is commonly defined as ‘ Mudatha \ 

Factors influencing pest appearance in the tract. Weather: 
Heavy rains check the pest multiplication whereas dry weather 
promotes it. October and November are crucial months for this crop 
and during this period it reacts to a great extent b* th to an excess of 
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moisture and lack of it. In years of sufficient rainfnir.the plants are 
able to withstand the pest and when the rainfall is ..insufficient they 
^basily succumb to it. A well distributed rainfall in November' assures 
ia good yield and checks this pest. Very often it happens to be abnor- 
^mal, heavy downpours are received and the plants die of water logging 
in the field. When the rains are late, heavy shedding , of. flowers is 
notified. . . 

Soil: As regards other factors like soil, drainage, manure and 
rotation, the variations observed cannot be said to be of a conclusive 
nature. In red soil areas, where the effect of heavy tains was minimum 
and in slightly alkaline fields, the .plants were noted to resist the attack 
of thrips to a greater extent as judged by their bushy and vigorous 
growth. The same was observed in the case of plants' situated at a 
higher level in a few fields, 

. Manures and rotation : Periodical observations made in plots with 
different manorial treatments on the Agricultural Research Station, 
Guntur, did not show any differences in the extent of attack. As for 
rotation, the system adopted is somewhat indefinite, but a chillies 
crop after a cereal was always found to be better than any other crop. 
Chillies grown in rotation with ground nut was always found to be a 
poor crop. 

Varieties: No difference was noted in the extent of damage by 
these insects in the different varieties of chillies grown in this tract.' 

Grou7idniit cidtivatioii : Enquiries from several places have shown 
that the pest is of recent origin and dates back to the period of 
introduction of groundnuts. This might be a probable explanation to 
the recent appearance and spread of the pest. The thrips found on 
chillies is fouiid in considerable numbers on groundnut leaves also. 
In addition to chillies" and groundnuts, castor, pomegranate, beans,* 
mango, cotton. Cassia sp. and various weeds in this tract provide alter¬ 
nate food for this insect. A continuous supply of host plants is thus 
available throughout the year enabling the pest to appear season after 
season. 

Control measures and economic aspect. .From the vear 1926 
onwards this pest has been in evidence in the tract though, the insect 
was noted by the senior author as early as 1916 in the course of his 
systematic studies. Experiments in the control measures which con¬ 
sisted of insecticidal methods were started in Guntur in 1928 and have 
been going on for over five years. The details of (he early trials and 
failures and of the gradually encouraging resjults during these years 
□ re omitted here. ^ Several substances and combinations were tried 
and after these different experiments it was found that dusting with 
fine tobacco powder was found to give the best result so far obtained. 
Marty of the other insecticides tried had to be given up, some because 
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of their prohibitive cost and some because they were not effective. 
Uniformly successful results have been obtained by the application 
of tobacco dust. This method has given an increased yield of 34%, 
13% and 50% to 60% in the seasons 1931-32, 1932-33 and 1933-34 
respectively. Even during the year 1934—35 when the crop was a 
thorough failure, the increase from dusted over control plots was 
18% to 26% • 

The cost of tobacco dust and the charges for its application 
are comparatively very low. Tobacco is largely grown in this 
area and waste tobacco is available in plenty. From a candy (500 lbs.) 
of waste tobacco costing not more than Rs. 5, 350 lbs. of fine tobacco 
powder can be obtained and this quantity is found sufficient for an 
acre. It.has been found that three applications of the dust gave 
equall.v good yields. The dusting can be commenced at the end of 
November or early in December and a second dusting may have to be 
applied a fortnight later. The third application can be deferred to 
a period of 15 to 20 days depending on the seasonal conditions. In 
years of severe attack and heavy rains resulting in high shedding of 
early formed flowers, a fourth dusting in third week of January may • 
be necessary. Each application requires 100 to 150 lbs. of dust per 
acre depending on the growth of the plant and an acre can be covered 
in 2 days of 8 hours each. The results have so far shown that the 
treatment is quite cheap and an appreciable extra yield could be 
obtained. The seasonal conditions of this tract also favour this 
operation as plenty of dew is deposited in the cool mornings in 
November, December and January and dusting can be done early in 
the mornings. 

THE FERIYaKULAM AREA 

The chillies tract in the Periyakulam area is situated in the midst 
of numerous hill ranges with the Cumbum valley enclosed in the mid¬ 
dle. The average annual rainfall in this area comes to about 30", the 
greater part of the rain being recorded during the season—September 
to January. In this region, about 5,000 acres of this crop are grown 
under irrigation, chiefly covering the areas about Andipatti and Utha- 
mapnlayam. The crop is planted in two seasons in this tract; the early 
or Kodai crop planted about the end of April and the late or Kalam 
crop planted about the middle of July. But. of late, to ward off the 
leaf-curl disease caused by thrips the ryots are trying all seasons and 
the seedlings arc planted from the end of April to July in quick suc¬ 
cession in one place or another. This indiscriminate practice gives tlie 
pest.good facilities for breeding throughout the season. The crops 
generally grown in rotation with chillies are cholam and rogi. Tobacco 
is included in the rotation if the irrigation water is brackish. Some 
ryots round about Andipatti grow chillies after chillies with heavy 
manuring and good cultivation. 
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l*csl incidence •ind fuclon: ififliitiicin^ it: The .pesl ir> often'' Suriou.s 
anO (luring certain v^ery bad seasons 50 % or morejof the -nor.rJial-out¬ 
turn is lost and there have been cases where the cr<^p.has‘;{)TOved a 
complete failure. 

Rf)ltitio7is: Chillies crop coming just after cholam docs not grow 
healthy and vigorous and hence easily succumbs to thrips attack; A 
mixed crop of onions and chillies is predisposed to thrips attack and 
as such both suffer badly. , 

Weather: Chillies come up best during warm, rainy weather. 
Gentle, light, frequent showers just after planting and heavier rains 
later induce healthy and vigorous growth. The pest thrives best and 
multiplies rapidly in dry warm or slightly humid,, weather. The 
summer plantings are over by the end of May and during June and 
July which are dry months the tender plants are more susceptible to 
thrips attack and demand attention. The ryots of some villages-.having 
realised the injurious effect of this season do not often raise a Kodai 
crop. The mal-influence of adverse seasons may be slightly modified 
by profuse, frequent irrigation and better cultivation and thus the 
plants kept healthy and vigorous. 


Control methods and economics : In this particular tract the trials 
of past two years lend favour to the following suggestions regarding 
thrips controlCultural: During normal seasons the plants may be 
protected and kept free from leaf-curl disease by giving better pre¬ 
paratory cultivation, heavy manuring, frequent irrigation, clean 
cultivation and above all, getting healthy seedlings for planting. These 
latter can be protected against thrips attack by immersing them in 
tobacco docoction before planting. The preventive measures noted 
above go a great way to minimise pest incidence during the rest of the 
season. During adverse seasons and conditions, however, the plants 
may be given a few timely applications with tobacco to keep them 
vigorous and deter thrips from gaining the upper hand. Tobacco may 
be applied in the form of a dry dust or as a spray liquid. Dusting is. 
though easier and cheaper, not possible when tliere are strong winds 
and moisture is absent on the foliage. Dusting the seedlings in the 
nursery is economical and efficient but in the field it is found better to 
spray under the above conditions. The plants are' sprayed first about 
a month after planting and repeated every fortnight depending upon 
the rainfall. The total number of sprayings required for’the crop right 
through from the time of planting to harvest depend upon—the season 
and time of planting, the duration of the crop and its vigor which 
often depends upon the manure it has received and* the treatments 
given. In general, the early planted crop requires more sprayings 
than the late planted ones as the former has not the’ advantage of the 
monsoon showers during its early growing period. A vigorous grow- 
well manured crop may be protected with a minimum of three 
sprayings as was done at one of our trial plots (RanganatKapuram). 
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Economic aspect ; Taking on an average that four sprayings are 
reqnireii to keep the crop free from thrips the cost of spraying does 
not go beyond Rs. 10 per acre, including tobacco, labour, soap, etc., etc. 
The cultivator generally spends from Rs. 80 to Rs. 120 in raising a crop 
of chillies and Rs. 100 may be taken as the average cost of cultivation. 
The cost of treatment to give protection to the plants from thrip.s 
attack comes to only Rs. 10 per acre and it is found that this cost is 
only one tenth the cost of cultivation. A treated plot has given an 
increased profit of Rs. 189 — 13—4 per acre over that of an average plot 
for the tract. 

• 

General considerations. Having given some idea of the conditions 
and trials in the two tracts we may make some general observations on 
this subject. Though the investigations carried on in the two areas 
on the same insect reveal certain variations in .the different features 
which influence the incidence of the pest, especially because in the one 
tract the crop is cultivated under purely dry conditions as contrasted 
v/ith an irrigated crop in the other, the habits of the pest are found 
more or less similiar in both and the control measures tried and found 
successful are almost similar in both. The experiments carried on in 
this connection for the past few years have shown that, out of all 
insecticides tried, tobacco in different preparations has proved the best 
stuff for controlling thrips on chillies. It has also been found that waste 
tobacco for this purpose is easily available in large quantities and at 
cheap rates in both the tracts and as such, there is absolutely no diffi¬ 
culty in procuring the insecticidal material whenever needed. It may 
also be noted that the application of tobacco dust has an advantage 
over the other forms of nicotine treatment due to the slow liberation 
of nicotine fumes in lethal quantities over an extended period of time. 
This protects the plants from daily reinfestation. It is also known 
that it has a fertilising and stimulating effect on plant growth. It is 
also an effective material against other insects like plant lice, mealy’ 
bugs and scales which might infest the plant now and then. 

The application of .tobacco preparations, as has been refered to 
before, may be made in two ways, according to local conditions, viz., 
either as a dry fine powder or ns fine liquid spray. The latter method 
of spraying with tobacco decoction will have to be resorted to in 
localities where strong winds prevail and dusting becomes impracti¬ 
cable and ineffective. For this purpose, chillies growers cultivating 
fairly large areas will be well advised in owning a spraying machine 
which will be useful not only for use against chillies pests but for 
many pests on various garden crops. It will also be found very 
advantageous if several cultivators of a village maintain n large sized 
spraying machine on a co-operative ba,sis and give it on hire to various 
applicant.^. In judging the effect of applying tobacco for the leaf c*jrl 
disea.se due to thrips a’ number of things has to be remembered. The 
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severity of tlic disease depends n j^ood deal upon the general. treatrhent 
the crop is f»iven, such as the.cultural attention, the.quantity : and the 
time of application of manure, the season in which..it, is. Rrown, the 
previous crop and the interval between these, other • diseases -fsuch ;as 
the vermicularia of chillies and finally, the co-operation -and the 
willinjjncss of the ryots to carry out the suft;gestions in^time and 
effectively. . •. * - . •: 


Before concluding, it may be added that under some-.very ftivour- 
able and optimum conditions of soil, weather, moisture', etc., it might 
be possible to find in the same village a few plots which might' fare as 
well or even better than the sprayed plots. This meansthat . these 
plots due to favourable seasonal conditions and proper cultural* atten¬ 
tion have withstood the pest; while others, due partly 'to .nature’s 
freak and often to the cultivator's indifference suffer from the pest 
and have, therefore, to* pay the medical bill, viz., the cost- of spraying. 
As the ideal conditions cannot be expected always and .in every, area, 
it is believed that cultivators will be well advised to protect their 
growing chillies crop not only by proper cultural methods but also by 
precautionary and curative measures against thrips attack which may 
occur any time. The trials for the past two years have-more than 
confirmed this view and our suggestions for control measures have 
satisfied the nemerous chillies growers who are enthusiastically taking 
our suggestions. , 


Though the solution of the chillies thrips problem has been 
successful so far, further'fiield scale trials will go a great w*ay not only 
to confirm or modify these conclusions but might add a good deal to 
the experiences so far gained. It is therefore hoped that further trials 
may be carried out in this direction by district officers whenever 
opportunities offer themselves. 


The writers take this opportunity of expressing their thanks to 
the local agricultural officers, viz. the Deputy Directors of .Agriculture 
of the second and sixth circles for the help and facilities they kindly 
placed at the disposal of the writers for-these investigations. 
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A NEW DISEASE OF CARDAMOM [ELATTERIA CARDAMOMI) 
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& 
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(Plate XIV.) 


Introduction. 

So far as the writers are aware, there is very httle on record regarding insect 
pests of cardamom, especially of those affecting the growing crop, in India. T his 
is chiefly due to the fact that this crop is grown only in some select forest areas, 
and we get very few opportunities of studying its diseases. The only insects so far 
recorded as casual pests of cardamom appear to be (1) the shoot-borer caterpillar 
{Dichocrocis punctiferalis, Guen.) recorded by Macmillan in 1925 ;* this is a well- 
known pest of castor, turmeric and ginger in the plains. (2) A capsule-boring 
Scolytid beetle, a minute dark brown insect boring in the capsules like the rice 
weevil; it is not quite clear from the available information in the records from 
Coorg whether this was noted as a pest of the growing crop or only in the stored 
dry capsules. (3) The cardamom borer, Lampides elpis, Godt.,f the pinkish cater¬ 
pillar of a small blue Lycaenid butterfly which has been noted to attack the flowers 
and pods to a certain extent but not seriously. (4) A swarming caterpillar {Eupterote 
sp.)§ which was once noted as causing substantial defoliation of the crop. (5) A 
white delicate lace-wing bug {Stephanitis typicus, Dist.), a minor pest also found 
on turmeric and ginger. A few others, hke Ischnodemus vochus, Tol. (a bug) and 
Hilarographa caminodes, Meyr. (a root-boring caterpillar), have also been noted off 
and on ; but none of them has ever attained the status of a serious pest. 

In December 1934, a report was received of extensive damage done to the tender 
blossoms and pods of growing cardamoms on Puduthottam Estate, 2,500 ft., Ana- 
malai Hills, South India, with the statement that “ the damage is very extensive 
and is spoihng the appearance of fully 50,000 lb. of dry cardamom fruit.” The disease 
was investigated by visiting the plantations, and a brief summary of the results 
of this study is presented in this paper, since the disease appears to be new and 
the insect that causes it has not previously been recorded. 

Nature and Cause of Damage to the Pods. 

Damage to the seed-pods generally appears in the shape of scalded or scabby 
patches on the skin, extending sometimes in streaks from the base to the top or 
occurring in scattered patches. They are of straw-brown colour and look like a 
corky encrustation. Several of these coalesce in severe types of damage, giving 
a very badly scabbed appearance. All the pods then, instead of looking green and 
shining, appear stunted, malformed and shrivelled, with gaping slits in the skin. 

* H. F. Macmillan : Tropical Gardening & Planting.. 3rd Edition (1925), p. 486. 

t Cardamom.—Tropical Agriculturist, 70, 1929, pp. 166-169. 

§ K. Kunhikannan : A serious pest of cardamoms.—Tropical Agriculturist, 64, 1925, 
pp. 40—41. 
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The seeds within show very poor development and lack the fine aroma of those 
from healthy pods. Such pods obviously command a very poor price in the market 
and consequently entail loss to the grower. Damage extends to the flower-stalks 
as well, resulting in a fair amount of shedding of pods and flowers that can only 
be detected by a trained eye. 

It was at first presumed that the badly scabbed appearance of the pods might 
be the result of the fungus (or virus) disease that has been causing some havoc in 
the cardamom plantations on the hills for some years past. But it was found in 
this particular case that an altogether different and unsuspected agent was 
responsible for the scabbing, and Plate XIV gives an idea of the nature and extent 
of the damage done to the pods. On closer investigation it was discovered that 
the unhealthy patches on the skin were due to injury inflicted by a species of thrips 
feeding on the early, tender stages of the flowers and the pods, the creatures lacerating 
the tender green tissue and then sucking the juice. Where such injury was very 
severe owing to concentrated feeding by a large population of thrips, the tissue 
either turned brown and died or developed a corky layer as a result of the irritation 
set up. Injury of this type would then persist as a scab when the pod is fully 
developed. Since thrips seldom do damage to the pods after the latter have 
attained a certain size, scabbing on the pods noted in later stages is entirely due to 
the injury inflicted in the early blossom stage. 

The Pest and its Habits. 

The species of thrips noted is dark greyish brown in colour and was found to 
occur in numbers inside the bracts, perianth leaves, the unopened flowers, on the 
main peduncle and in the spindle of the top shoots. Various stages of thrips, i.e., 
nymphs, prepupae and pupae, are found within the perianth round about the ovary ; 
these stages are sluggish and glassy transparent in appearance, and their movements 
are sinuous. Adults are also comparatively sluggish and rarely take to flight. This 
thrips appears to be not one of the purely blossom-infesting types, and occurs also 
inside the spindle of the top shoots, but not in such large numbers. It has proved 
to be a new species, and the senior author has described it above (p. 357) under the 
name Taeniothrips cardamomi, sp. n. 

Probable Factors influencing the Incidence of the Pest. 

In normal years damage to pods is quite negligible and is said not to exceed 
7 to 10 per cent., but last year the damage was computed by the planters to be 
somewhere near 90 per cent. In heavily infested panicles 6 to 7 nymphs and 2 to 
3 adults were quite common round each ovary of a flower, and with such a popu¬ 
lation the panicles were reduced to a dirty brown mass of straggling bracts. The 
dry and warm weather experienced since November must have proved ideal for 
the rapid multiplication of the thrips, and an unusually large population must 
have resulted, with the consequential severe damage noted above. It may be 
interesting to record here the occurrence of another species of thrips in swarms on 
coffee and tea towards the end of April. This strengthens our assumption that 
this year especially must be regarded a “ thrips’ year ” on account of the continued 
drought since November last. 

Thrips continue breeding on the shoot till the flowers appear with the monsoon ; 
they then migrate to the more suitable situations which the flowers offer. To begin 
with, there may not be many thrips to cause damage on a large scale, and hence 
the first few pickings always escape damage rather lightly. With warm weather 
setting in and continuing, there is an increase in the thrips population resulting 
in greater damage to the pods in the November and December pickings. With 
the absence of natural enemies and a continuance of favourable weather, thrips 
are able to reach pest proportions quite rapidly. 
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The only other host-plant that has been observed to harbour the pest is a grass, 
Panicum longipes. 

In view of the recent findings that thrips can act as vectors for virus^ diseases, 
we suspect that this thrips may be playing the part of a vector in transmitting the 
mosaic disease which is prevalent on a few estates in the hills and is adversely 
affecting the plantations there. 

Control Methods. 

This is the first time that damage on such a large scale has been noticed, so that 
no control measures have been tried hitherto. Nicotine washes in the form of 
nicotine or nicotine sulphate were advised to be sprayed just at the time of blossoming 
to secure effective control of the thrips before they can harm the blossoms, and 
the results are being awaited. 

There is great need for further investigation and collection of data on the aetiology 
of this new disease before one can come to any definite conclusions. 
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SUGARCANE IN SOUrH INDIA 


BY 

T. V. RAMAKRISIJNA AYYAR> B.A., Pii.D, 

AND 

V. MARGABANDHU, M.A., 

Madras Agrieuikcral Department. 

Scientific work on sugai'cans pests might be said to have started in South 
India when the liladras Covei nment oj-ened the agrictdliiral station at Samalkota 
in the Godaver}'' Delta in J002 with the idea of investigating the red-rot—a 
disease that was prevalent theu^ — and Dr. Barber, the then Government Botanist, 
was put in charge of the work. Since then other cane stations were added and 
studies were begun v.itii. the diliercnt aspects in rc^gard to various local and 
foreign canes. At present the chief canie stations we hs.ve in South India are :— 
AiiaJia.iialio in Vizagapatam district, Palur in S. Arcot district, and the Imperial 
Cane Breeding Sltalion, at Coiml)atcre. In view of the rapid progress made in the 
study of cancs and in view of the increasing areas miclor sugarcane all over India 
a study of the pests of cane has hcconio very essential and none too early. 

While the senior airtlior had several opjsortuinties of making a general study 
of tlie entomology of sugarcane in the various parts of the province since 1906, 
the junior aiitlior had the chauce of studying the problem at some detail while 
ho wars stationed as entomological assistant at the Anakapalle station during 
the years 1930—32 and to do some w^ork in connection with insecticidal trials at 
tire Coimbatore Cane Station, 

ThB IVIAIN' pnST 

The oirc about whiolj. rve are cliicily concerned and which causes damage to 
canes in South. India is the cane boior Afgyria sticiicraspis Hmpsn. What Dia- 
iram saccliaralis Fabr. i^5 to other sugarcane-grorving countries such as Louisiana, 
Biitish. Guiana, Cubtr, eD).,soisArgyTiaslicticraspis D. tons. The life-history 
and habits of this borer are as follows. 

The oval, thin, wliitc eggs are laid in masses, jiartially overlapijing one over 
the oilier resembling the " scales of a fisli.” Eaeli cggisO'7 to 1'0 mm. in. length, 
la one instance 405 eggs rverc hud by a single moth and the average by a single 
female wa.s found to work at 229 eggs. The egg-massc.s are generally laid on the 
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midcrside of tlie leaves. The egg period is about 3 to 4 rlay.s. Tlie nowly-liisl elu'd 
larvae scrape tlie- leaves at the outset and do not enter tbo shoots from llic io]) 
as is the case with Scirpofliuga. Wliilc so scToping, 'ulicii there is a viift, the 
h.atchings hang by the silhcn th.roads or strands rnd arc tos.«ed hiiMier and it ilia r 
and come into contact witli th,c bottom fiortion of the sl.oot. Here t.Iiey ha d at- 
the oiitset on the tender sheaths hy scraping and eansing small holes, tlivis 
gradually m.aking their way into tlie shoots. The entrance inside the slioot is 
made from outside. Around a single shoot four or hvo hole.s mn;v he .seen at 
diffm’ent points. All these may be duo to a single caterpillar or more. A single 
larva may enter a shoot, go on boring t'.he inside, come out n.ga.in and enter a 
fresh shoot. This is noticed csjiccially in ca-sos where tiller-s li.a.vo heen jmt forth 
in chistors of groups of 8. 4 or 5 as the case may be, in which case a. single harva 
sora])es the outer sheaths alono in one tiller, enters anotiicr tiller and conii's out 
again a. third time, enters another fresh tiller and so on until at last, when it becomes 
fully fed a cocoon, i.s formed out of fra.ss inside tlie stioot in which it piipntrs. 
After a period varying from 6 to 10 days t lu* adult motli cnicrgi's and escajics out 
of the stem through one of the hole.s made by the larva. Tlie longevity of the 
adult in the case of female h.as been found to vary fi'om S to 12 days and 0 (o 9 
days in the case of the male when fed with molns.ses ; and in the case of a. inch* it 
was found to live for 5 da^cs when starved. Tlie moths are dirty brown, charae- 
tcrised by the absonco of s.ny promiiiont markings. Tlicy slum tlie liglit and 
during da.y time thru/ generally hide amidst cane tra.sb, drit'd-iip hcap.s and in.‘id(- 
crevices in the soil and are active only during niglvts when i.hcy are a-ttractc<l to 
light also to a, certain extent. 

Natubs and extent op dam.agj? by borer 

The caterpillars attack the shoot.s inside at the bottom and cr.nsc ■‘b-- { imi.nvl 
portion, “the spindle”, to dry up and eansing what i.s known ns ibe “ dc, -a! 
heart ” which snaps. ITltimatcly Iho j'articularhoof dies. Tliis is wluit ii< i nally 
happens in the case of young shoots. They att.ack also mature co.nc.s in which 
case the buds are also bored right through and i unmiliug may be noted nmong 
the iutornodcs, and the.se hi.vo been found io exiend lo about a fool in Icugdi 
even in certain oirses and the diamotor of the Lore may la* np to 5 nmi. lo los.-^. 
As a. result of attach to canc.s it might be tliat a scvi'p' attack may bring alrout a 
low stand at the time of harvest. As a result of attack to mature canc.s by 
causing tunnelling, the canc.s may dry up resulting in the diminution of Riicrose 
and purity being lowered; and at the same time tlic canc.s might get bard and 
thus difficult for milling ; anJ there will ahso be reduction in yield. 

Extant of damage .—It is tlii.s aspect of the- problem that rcipiires a detailed 
examination, .lloforo getting into this .sludgy one line, to take into consider,■!- 
lion the following points, inz.^ a definite number of setts arc jilanted and out of 
this only a certain porcoutage gcrminale whicTi con.stil.uto iJio i>riinary shooi.s. 
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By Iho foiirlli mn-k tilliTiiig coinirienccs svnd side shools arc put forth and this 
takes plcM'.c till tho time of first Avrapj/hig wlu'n siiporfiuous tillers axe removed 
— licalthy as wadi as attacked—and only a dc'fiiiite munher-— those Vv'hh good 
vigour' — is retained ; and f..t Hie time of haiAuust v, (' get only a certain number of 
caiioK. Of these the stand at the end doeidcs flu- yield. Kow to take a concrete 
example, take a variety J247 tin- geiniinntion of whicL. is about C9 per cent. 


'.fotnl 

Inab; [)[ant(.!cl 

Germinated 

Befuro 

wrapping 

shoots 

iVftor 

wrapping 

shoots 

Till or.s 
I’omovod 

At harvest 
time 

0480 

3943 

14100 

7791 

0273 

4842 


Thus it can ho .''•oen that the stand at 1 he end is more or loss nearer those that 
actually germinated, at the outset nnd at Ihc time of first trapping 45 per cent 
of the siioot.s were removed. 'J'lius it can aho he seen that ilic shoots produced in 
the interim have been found to he of no <iv, 1 and tlicrc lias been no appreciable 
ri'duction in yield. 

Till', extent of damage in. the case of .sugarcane may bo studied under the 
following liead.s — 

1. Elibet of damage to young slioots in the early stfiigcs—from the time of ■ 

germination iiji to the time of first wrajiping- — on tlie yield at the end. 

2. Effect of rlamagc to primary siioot.s in the early stages on tlic yield at 

the oml. 

3. Effect of damage to mature canes, i.e., damage to internodcs. 

Effect of davuiye to yovtiy ahools in the early stages- — frew, the time of 

(jerminatian lap to the lime of first u-rapphty, n-hev su-pesfii'ue-us iillers are removed — 
on the yield at the end .- — Even at the outset, in considering this aspect of damage, it 
will bo interest ing to noie liow tho ryot views the damage at this stage of the crop 
and this can well bo .stated in tlui V'ords of tlie late Dr. Jiarbor as follows : “ The 

ryot views the matter Avith crpianimit}' becau.so he knoAv.s that the post merely 
causes tho lateral branche.s to be developed into larger nu.niber,s and Ij.c asserts 
that he gets a better stand of canes wLi'.n thcic is an attack of the moth borer.” 

In tlio case of attack to J'oung shoots the following arc possible ;■ — 

(a) Tho plant itself will die ; (b) as a result of attack more shoot.s will be put 
forth ; {c} tho attaok liappania to the jirimaric.s as avoH as to the 
secondarie.s ; (d) it ma.y be that the attack may happen to the 

primario.s oven befoie the sido.s]ioois me put fotl.1). or afier that; 
(e) a.s a result of aitack at variouf; slagc.s Ihctc will be slioots of 
varying ages • (/) Jieavy output of shoots would also mean dissipa¬ 
tion of food material in the soil. 
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In these oircumstoAiccs it is incumbent on us to find exactly tbo damage done 
by the borer in the early stages on the yield. Tlie best Tvay of doing this will bo 
to correlate the infesta,tion in the early stages with the stand at i.L.c end and. tlie 
consequent yield. To note the percentage of infestation during this period, 
counts were taken in the following manner. 

The infestation commences only from, the fifth weak. Therefore weekly 
counts of “ dead liearts ” were taken plot by plot till the time of .first 'wrapping ; 
and no counts were taken afterwards in view of th.e ixmioval of superfluoas tihei’s 
and the infestation itself going dow'ii as the caacs begin to mature. Tliis period 
may vary from 3 to 6 months aceorcling as the time of planting. The percent¬ 
age of infestation to be referred to hcreiiiadter would mean the infestation 
during this period. Wo know the number of ” doaxi hearts ” got throughout this 
period. We know the number of lioaitliy shoots at the time of first wixapping. 
Both these totalled together would give us the total output of siioot,? during 
this period. And the percentages axe worked out in relation to th.i,s total 
number. Of course one point that needs mention lioro wdll he tiiat there may 
be some dying for causes other than the borei' and such, sliocts may not be , 
many and these do not come in this, and even if these are taken into aecouiit 
we may not know whether those will get at+acked or not or wore attacked 
before. 

When once a method has been evolved to w-ork out the percentage of info.sta~ 
tion, one can correlate the same with tlie jdeld at the end, which w'ould give us 
the effect of borer attack. 

The following statement would give us an idea., as to the effect of borer 
infestation on the stand and yield results obtained in the case of certain oxperi' 
mental fields on the sugarcane station at Anakapalle during tlio season 1931-32. 


Field No. 

Experiment 

Stand at the- end 

Tarioty 

Per cent 

S links 

4 links 

5 links 

infestation 

63 

Spiacing 

36944 

9361-1 

yield 

33313 

9494-79 
in pounds x 

32466 

9346-83 
:ei‘ acre. 

J 247 

GO 


Prom the above it com be .seen tliat the yield obtamed is fairly more than the 
average of 6000 to 6000 pounds ; and a 00 per cent all-round infest-atior. lias not been 
able to cause any apxireciable xoduction on tlio jiield. This is the cage of a. field 
where there is uniform distribution of the xiost. 













THE MOTH BORER OF SUGARCANE 


507 


Jii the case of anotber field the following resnlta were obtained:— 


Plot 

No. 

:B 208 

MA 21 

'j^or cen'i: 
iafestation 

Stand 

Weiglit of 
jaggery 

I'o'r eoiit 
inrestation 

Standi 

Weight of 
iagge-ry 

1 

20-14 

380 

1 0 1- ■ 75 

22-88 ! 

618 

176-75 

2 

44' 11 

387 

105-25 

31- 23 

471 

146-75 

3 

S9-22 

390 

111-75 

SS-04 

413 

143-60 

4 

39-70 

382 

107-25 

32-99 

626 

157•25 

5 

37-80 

304 

10 5- 00 

31-20 

504 

174-25 

G 

37-12 

378 

100• 25 

29-09 

iy'il 

190-25 


The aboT'o is the ea.>sa of a field where tJiero arc tvco vaiicdoB B 208 and MA 21„ 
Tile two show a similax range of infestation. The different plots show different 
dogroGS of infestation and it is efisy to Gorrola.te the infestaticai with the yield. The 
info.stati( u lias baon found to va.rj^ fi’om a.bout 26 to 37 ii-er cent in the former and 
ahoTit 22 to 29 • 69 per cent in thelaltor. Bnt the yi<' Id has been found to be more 
or less steady showing no variation, aoeording to the degree of infestation. This 
again .show.s tliat the yield has not boon affoeted by tJio infesto,tion. in the early stages. 
Tlio most glaring instance :in tlie above is that there liad been very little difference 
in yield, v/lion the infestation, is 26* 14- per cent it is 104-75 lb.s. an,d when the 
infestation is 44-11 per cent it is 106-25 lbs. in the ca,se of B 208 ; and there had 
been very little diflbi'cnce in stand and the figuios vrhen carefully gone through, 
will reveal that the whole thing is erratic. 


Results of manurial trials will fui’t,hGr confirm tho above viov/ points. 



1 ton G. Ti", C. 

15 cwt. G. K. 0. 

10 CTvib G-, i^T. 0. 

S cwfc. G. N. C. 

Serial 

No. 

Per cent 
infes¬ 
tation 

Stand 

AVoiglit 

jaggery 

.Per cent 
infes¬ 
tation 

stand 

ATclght 

jaggery 

Per eont 
infos- 
tation 

.stand 

^Veiglit 

jag^'cry 

Per cent 
infes¬ 
tation 

Stand 

Vvcipit 

5ag.gery 

1 

2 

81, •(i2 

899 

220-75 










8 

27-70 

10.76 

254-25 

37-98 

ots 

238-50 

38-37 

1000 

233-25 

30-48 

905 


4 

43 -84 

S47 

254-50 

44-05 

8S9 

252fe50 

51 ’45 

810 

211-00 

41-03 

982 



a. N. O. Ground-iiufc oaJ<o. 
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Even in tlio abovo case it is oi'ratio and the infestations do not a.pf joar to {lovem 
tlio yield. 

Witli roforenoe to anothcx inannrial ti ial ; 


Serial 

No. 

F. Y. M. 

G. N. C. W. I. 

F. Y. M. 

A mm oni u m .s 11 p, h a t o 

Per cent 
infestation 

Stand 

Weight of 
jaggej-.v 

Per cent 
i-nfestat.ion 

Si;ancl 

W('io-ht of 
j a_^.Q^ory 

1 

38-05 

890 

104-25 

.30-24 

9.50 

213-75 

2 

31-59 

901 

1(11 • 75 

82-30 

920 

171-00 

3 

32-00 

! hi 3 

2(\r--2ri 

32-05 

p, 0 

1.80-75 

4 

27-37 

99.5 

1 82 ■ 2.5 

27-01 

8G7 

108-00 

5 

27-92 

052 

18() ■ 50 

31-84 


180-75 

G 

20-f)l 

909 

174-00 

24-87 

f 

103-25 


F. Y. M. W. 1 


Seris.l No. 

Per cent inf'station 

Star.d 

W cigJit or.)agg(a'.y 

1 

35" 05 

1000 

191-25 

2 

24-40 

978 

180-7.5 

3 

23-12 

080 

173-75 

4 

25-16 

908 

177-25 

5 

25-57 

898 

107-75 

6 

21-21 

990 

1 

190-00 

From the above it can bo seen 

that the infe.station in 

the stages inav 


not affect the .yield at the end. And this, one lias to attrilnite to tlie fact that (ho 
crop is rdjlo to roconp very woil diuiny the I'oriod between the removal of super¬ 
fluous tillers and the time of harv d:. 
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2. The effect of damage to ’primary shoots in the early stages on the final out-turn 
of the crop. —Dufinsj the Boasou 1931-32 the oxjaji'iment to note, tlie effect of da-mage 
to primary .siioot^} in tjie oaj'iy .stages, i.c... frern ilie time of planting down to the 
time of first wr;<,])piiig on tJie ;yio!cl and tonnage at tlie cud, i.e., at tfic time of harvest, 
was continued w'itii tw'o vai’ioiic.s 15 201 rcml J 247. Two .six-eorit plot.s w^ere 
taken in the o.a.so of B 208 a-mi four sucli idots w’cro taken in the case of J 247. The 
attacked and im.attackod primary slioctf, wcc’e nuriked wit}) pioce.s of clotli ajid stakes 
tand the individual clump,s were tied togetlior—constituting a.ttackod and un- 
attackod clumps according as the respective pa'imary shoot is sddacked or not. Only 
IGO clumps (T attacked and uuattacked c;in be got from each of the six-cent 
plots ; iuid in the ease of J 247, in plot lY, only 120 olump.s can bo obtained from 
each. Yorty clum]is constituted a sample taken at random from the 160 
clumps, tliu.s constituting 4 samjilos in all. 

T'lre figure.s L'clow repre.scnt tlio incroa.so over th.e ad-tackocl:— 


ariia.y 

NL.!iiib<‘r of 

Clin 

of ■ 

CclUOS 

Blicrosc 

Wei gilt of 
jaggery 


I’c'r cent 

Per cent 

Per cent 

Per cent 

15 208 

— 4-48 

10 ■ 27 

—0-38 

7-88 

,1 347 

17- 11 

33 • 1 3 

5-15 

40-31 


1'1-om the afarve figures it woiikl a.ji];’ea.r liiatj the general ta'ond is in favoni' 
of the unaU a<ivc(l. Tlds is v.diat one fi.ud,s ;d'tcr th-o averages cro st ruck. If only 
wo e-o'.mine the figures clo.se!\'; (use i culd find va-iiatioius fi'om plot to j'lot. In 
the ciisc of H 208 the J’esults are erratic. In one jdot the distiibutioii of the pest 
is to :i, gT'eatier degus.; than in the j)cxt ])lot; iuid whcro;ts in the case of J 247 the 
dilfei’ences imiieed botv'ccui the ii-ttacliesi ;’.-nd tlu; uiiattii.cked clumps ware ver}' 
imirked a.iid pronounced even, to a iiidgment of the eye. In tire case of the attacked 
tlie caiic.s were very slender and delica.te ;ind tliin at the point of Ijreaking ; where¬ 
as in tile laise of unattacked tlie canes wis’e vor\ thick and uniformly good com- 
jiiiratively a*'1 a uniform differonce hs.s been maintained between the attacked 
»md una-ttiicked i'l each of tlie ])lot.s. Tins pronounced diffci'onco is rather difficult 
to e>d)hiin esjiocialb/ wdien we note tlio oiTatic nature in the wise of 15 208. It might 
probably be dun to a jirodis,position in the case of the attarked to succumb to any 
advei'se f i.etor anil ennso<pion.tly sluudd have fai’ed worse; wlioroas the nnattackod 
shmihl Iiavo withstood, coming up ivell as they were at the begijiniug. But the 
gonoral Btaiid of the crop in the liokl would iippea-r to be poor. Anothor poiirt. 












AGKICULTURE /iND LIVE-STOCK IH INDIA 


510 


[V, V 


that might be of interest is that similar mnnbor of cancs show greater weight in, the 
case of unattacJrod than, in, the ease of attaekerl. 

In conclusion it miglit ])e said that {bo rosnlts aro in fivonr of the unattachoc! '> 
still it i,s rather miRJifo to ddnrmino tliis effett ft daiviarro to young shoots on the 
yield bocanso the crnr) i'emains, after the attack, for 8 to 9 months and the canes 
may recoup very well during tliis jieriod and any oifoct felt o.annot bo correctly 
determined. 


3. Sffect of damage lo mature cancs .— In tliis ease the damage ha'iipons to the 
interiiodoH cas a result of tnimolling, such canes aro gonorally hard, devoid of juice, 
difficult to !io millod; the iiurity of tlie juice and the qnaJity of the jaggory being 
affected thereby. 

Somefimos it might so happen thc.t in certain ccuses the intcrnodal buds will 
also he damaged, in whicli enso tlic planting mate-via.1 nffil bo affod'ed. Of course 
the damago ivS not much in this direction. 

Damaigo lias been noted to he sorions in the case of .seedlings raised from seod.s 
at the Cano Breeding Station, Coimbatort , osjXH-ially dni'iiig the sea-son 1927, when 
5000 to 6000 so<..dling3 wore da-magod. Here, in. this case, the suediings arc too 
young and borers wore fomid to attack the tillor.s as wadh 

Again, in tho wmko of l)lv,,r .atta(‘k, other insects miglit gain entry and eaii.se 
further havoc ; and, it is pns.sibio, fungns discai-e.s may also .gain entry. 


iNCanENCE OR TlfE PEST 

This .study nuiv lie styled as a.n ecological study of the pest. By an c (^ologieal 
study is meant a study cf the incidence of the pe-st in relation to onvironment, .such 
as the ro.sjion.sc.s due to nictuorologhTil coiKlitionK, irrigations meted out, sj'aciTigs 
given, time of planting, nature of fsaa! material used, ahility of a variely to put 
forth large nnmher of shoots and it.s relation to iJir. diyroe of iucidenee, cnltnni.1 
operations sm-h as hooings or ]i]ong}iings or gimkiha woihings giviai and if so tlicir 
effect, direct or indirect, on tho pest. A study in tlii.s directifm w'oidd gii'e a eJne 
as to tlio reason for any lii.gh degriic of incidence noted ari.vwluire and also givo.s 
an idea as to tlie factor or factors that govern sncli incidonco. 

(fl) Rainfall rend its effect.- The aAnwage rainfall in tlie Vizagapatam tract 
is about 40 in.cho.s and the .smne d!irin,c the year 1931-32 wots 43-5 incliofi. And 
jn tlrLs particuhir season din-ing rvliich connts of infestation wa^ro t;ikcn, it would 
soern that tho rainf;',ll during the liot iveathcr v-liich. coinjirises tlm months of March, 
April p.nd i\lay -was far heiow tho a.vnrage.s, ?rA'.. 31. inchc-s, tho :iverc.gc Ixdug 6-75 
inche.s for 5 yeans. Ifwaj f i::ssif\ Jm soa.son into hot w'eathcr .^on'ch, April and 
May; Sonth-A\ksst inon.soou—Juno, Jnl^y, Angu.st and Soj)temb(rr, and fhe ISlortli. 
East monsoon — Octolx'r, hTovomber, Docomber and January, then (he planting 
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i.s done dnrinc; the hot months and the wrapping and proppings during the Sonth- 
W(^k(; monsoon by Avliioh time idle .srtpei'flnons tillers are removed arul the emies 
f)egin to (l(!Velo[i. 'J'he disliidlnitioji of rainfall for the yoiO’ is as follows 

Tnohes 

iHotmoiitlis ........ i!'4S 

Ronl/h-Wfist monsoon ....... 18-til 

Khii'irh-Mast iiKvnsoot) ....... i!l' K1 


The [ilanting 1/imo generally comes during the hot months and natnrally the 
plantings on station fall within this period and it can he seen from the roVlowiiig 
plantings tliai; tho in,(iden(‘o is very high during tlie ofnOy idantings:— 


('held No. 

l'r('.,a.trTii‘nt. 

Tiifesta lion “ 




Per cent 




(i3 

bfiacing experiment 

no-4 

1 

• 





^Planted 

tming 

.'■.3 

Ii-i'i^ation ex|)criment 

S.'i-S 

J 1<'(7bTnary 



Manorial G, N, G. series 

38- R2 

d 



Mtinurinl F. Y. M. aeries 

28-20 


^Planted 

(ming 





M .arcli 



M.A. 21 and B 208 comparison 

3!i- to 

J 




Varieti('s Class 1 . 

20-32 

d 




Ya.rictios Glass II . 

21-44 


Pla n tod 

liiT'ing 





April 



I’roppinga and wr:ip])i7igs 

17-44‘ 





From the al)ove it is dear that as tlio crop synchronises with the early rains 
the infestation goes down and. it follows that aljsence of rains does ('.xert a 
favourable inflnenco on the degree of incidence of the pest. 

(b) The effect of drovrfht .-—When fields hio. 63 and 53—spacing and irrigation 
cxynriments res])ectively—are taken into consideration, then irrigation or no irri¬ 
gation does not apiioar to ca.nso any differentiation in the degreo of infestation, 
d'liese two liave been taken np for comparison hocanse both happen to he early 
|)hmtings, planted by about t]ie middle of Fohrnary ; and similar number of eoniits 

n 
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were also taken in botk the cases ; and the former received irrigations and the latter 
did not. The degree of infestation is higher in hotli the eases, viz., about 60 per 
Cent and 55 pt. ’ cent respectively, but when we take into account the irrigation 
experiment—late planted, vis., Field No. 54—planted in April—it shows 52 per cent 
infestation and if this is compared with other plantings done in April wliich re- 
ceir^ed ii-rigations and showed a lower degree of infestation tlmn even those planted 
in March, it would seem as if drought i.s respon.sible for this heavy degree of incideuce 
of the pest. Thus we see early-planted .showing a similar degree of infestation both 
in the irrigated and unirrigated ; and the late-planted shorving higher degree 
in the unirrigated and le.s.s in the irrigated, In tlie former it can he explained that 
the two plantings come under the hot weather characterised by the absence of rains ; 
wherea.s in the latter, in spite of rains, the late-planted irrigation experiment does 
not got irrigation and this comes to absence of wator-.snpply which conies nnder 
drought. Thus the two can be explained a.s due to drought conditioiuSo 


(c) The nature of iTie seed waierial used and pesi incidence. —In the case of an¬ 
other field 10-A .—Wrapping experiment with Co. 213.—the one point that .stands 
prominent is that in the case of the short crop seed, irrespective of the 
wrappings, the percentage of infestation is consistently higher in all the three 
treatments thav in the case of the mature seed as the figure.s below show r— 


Per cent 


PftT-~eent 

Propped and unwrapped short 
crop seed 

22-05 

Propped and unwrappcrl mature 
seed ..... 

16-82 

Propped and half-wrapped 

.short crop .seed 

22-72 

Froyiped and luilf-wrappcd 

rnatnro seed 

12-6;i 

Wrapped and propped .short 
crop seed 

17 • sn 

Wra[>]H--d .and propped mature 
.-seed t ... r. 

12 • 03 


Thus it is further confirmed that in the case of Field No. 23—Ola.s.s IT—cane.s 
B 208 (short crop seed) have .shown a. percentage of 24-1.8 per ctuit. as against 
16-57 per cent (local seed). 

{d) The effect of t.Jic different mannrial treatments on the d.egrer of incidence of the 
pest. —Tliere are two rnanurial experirnent fields—one goundnut (aike (G. N, fi.) 
serie.s and the other farmyard manure (F, Y. M.) .series. Tin- nssiilts of the.se, two 
experiment.s have shown that the variation in the degree of infestation tor a par. 
tic.nlar treatimm* among the different repetition.s is more or le,s.s to tlie same 
extent in the case of the different treatments ; and if at all tluu-e i.s any difference 
between any two treatments it might be due to any factoi- and it; in ay not he possible 
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to s;i,y io wliJit, fnictor iiiilosiw I’urljlicr obscrvo.tj.oiiH aro mado over tli« same aorie.'*, 
d’hf) Viiriations m;i.y l)o soon iii tiu; .tbilowiiij^ ca.soa :— 


lUUOi) lb. lb Y. Al. 

2((0() lb. \V'. .1. 
010 lb. c;. N, c, 

1 

(0000 lb. F. V. AI, 

2000 lb. VV. T. 

200 ]\j. Am mil mum 
sulphate 

11 

27005 lb. F. Af. AT. 

•2000 lb, AV. 1. 

Ill 

Per coni 

.Per cei)( 

I’d- C' Ul 

:i8-o.i 

30'24 

23-05 

31-59 

32 39 

2 4'.40 

.32 •01) 

27’01 

23- 12 

27-37 

32 •03 

2.5-16 

2H-92 

31 • 84 

2 ].' 2 1 

20'6 i 

24 • 87 

25- 57 

30'59 

29-83 

24- 19 


.'t’rom LJ)o aboA'c it can be soon Wiut in the oaao of 1 and 11. tliore is very little 
differenoo as tlio avova,ges Avill show ii,:tid in tlio ease of 111 the infestation is coni.- 
piirativoly io-w^ and this is so with vory little range of A^ariation a.niong tins dilferent 
I’opotitions. Now comes tho difficulty wliethcr this is due to the particular treat- 
uiont and if so this requires to be further confirmed. 


(c) Tiw.e of planf/ing and I he degree of incidence .—Fields phinted by about the 
month of .February, viz., tho earl}'--pi anted ones, showed a very .high dogroe of in- 
.testation rising up to even 00 per cent; then come tho March plantings whi(.ih show 
infestation up to 35 per cent; and lastly come the April plantings where the infesta¬ 
tion is as low as 11 “92 per cent—barring the irrigation experiment—late planted. 


(/) 'The effect of sfaemg on the incidence. —The degree of infestation in the two 
s])acing experiments—early and late—shows that the attack has been more or less 
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distfibute<l io aw. equal degree among all tlio spaeings and tlio lldlovving figuroH 
roproseut tho infeatatioiis :—• 


I'ield 

3 links 

4 links 

5 Links 


Per cent 

Per cent 

Per c(!iifc 

Early-planted .... - 

GO' 75 

GO-4 

00-00 

Late-planted ...... 

29-00 

27'65 

29 - OS 


From the above figures it is clear that light and space do not appear to have 
exerted any influence at all on tlie degree of incidence of the pest. 


{g] The effect of guntaka working on the degree of iricfdence.—Tlicrc were ro- 
ports to the effect that guniaka workings have minimised the infestations a 
good deal, On tho AmkupHili BtatioJi gtffiiaiag. it woald a irero uorAcd 
in all the holds Imt the counts of .infestation showed no reiatioii.sliip with this. On 
the other hand in certain cases where guntaJea-s were woi.kcd, the infestation was 
as high as 60 per cent. 

(h) Topographical relalion of the fields and the. incidence. —(To study whether tlic 
degree of incidence in the different portions of the same field is duo to any difleron- 
t.ial treatments or due to chance egg-layings in the field by the insects.) Phais 
of field were drawn nj) and the percentages of attack were marked out plot by plot 
in the ca.se of the different fields, to study this variation. A run at these plans 
sJiows that the degree of incidence does not appear to vary according as the treut- 
nients—wlietlicr nianurial or otherwise—meted out but in a very erratic fashion 
irrespective of tho ti'catmcnfs, thus making it dilBcult to say whether the variations 
noted are duo to aii}^ oue or several other extraneous factors. 

(i) Number of shoots -put forth and its relation to the degree of incidence .— 
Tho point under .study in this connection is tfii.c, viz., whether one ca.n miminisG 
lieu (.h'grce of borer attack by having a variety whicli woidd be a.blc to put forth 
large number of sl]ooi:.s. In the course of studios on borer incidenco, it was tliouglit 
that the degree of borer incidence is greatly influenced by the number of sboois 
put forl'Ii. This was amply borne out in the case of Fields No. 63 and 64—Irriga- 
tion ex]X'rimcuts, oariy a,nd late plantings ro,spoctiv(4y—wliero a more or lo.ss equal 
degree of infestation among the four varieties has showni varying degrees of effect 
on the number of canes present immediately before and after wrai)ping. And tiffs 
variation among the four varieties, viz., J 247, Max 10, MA' 21 and Co. 213, w^as found 
mainly duo to l.ho variation in the degree of the total output of shoots among these 
variotie.s ; and in tlio case of a AUiriety like Co. 213 even, a higher ilcgrec of infesta¬ 
tion docs not aippcar to have eaii.sed luueh .reduction in flic number of canes jn’esc.at 










'IHli MOl'ii tiORKK Oi- SUGARCANE 


ol& 

illuyicdicUcly before and after Avrapping, Avliereas a sinrilar degrc'c of iiifeslatfon 
eaiised. a good deal of redviction in the ciise of the other varieties. In tli.e case of 
tlioSe two fields there Avas Avhitc ant attack also and in spite of this Co. 213 has given 
f.a'g'e number of shoots more than half of AV'hat was obtained in the case of the other 
two varieties with regard to the before-wrappijig .shoots. It is known that Co. 213 
is a good tillerer. Tlierefore it was tlioiight that the degree of tillering decides 
the degree of borer infestation. lJut in the ease of a variety like MA 21, though 
it tiller,s to the extent Go. 213 does, when one enters a .Geld of MA 21, the field will 
bo gappy and this lias been found due to poor geimination. Therefore it is that in 
order to have a variety which can put forth, a large number of shoots, that parliciilar 
variety should haAm good tillering capacity and good poAvers of geimination. ft 
migh.t be that a, variety Avith a Ioav percentage of geimination may sIioav good capacity 
to biller as is tlu' case with MA 21. ft might be that a variety Avith a high ];cr* 
centage of germination mav' shoAV also an. ccpuilly good tillering capacity as is tl.ic 
Ciisc A\dth Co. 213. It might be that a variety w.ah good percentage of geiminafiou 
maAf liaAn; a [loor capacity to tiller as is tlio oa.se Avith P, 0. J 2878 and to a. 
degri.v! in tiu; ease of J 247, .And it miglit also be possible that a variety Avitli poor 
germination may sh.oAV [loor tillering captaeity. Thins it can be seen that either 
good p(.;rc‘ontag(' of gorminalion or good capacity to tiller by itself may not be a 
suflie.iont ehai aeler for a variety to be commendable. .But a combination of both 
nuiy prove to be liigldy advautageons in indneing that varietj^ to put forth a large 
number of shoots. A variety which is eapiable of putting forth a large number of 
shoot.s would apipcar to liave the iblloAving points to its credit :— 

(t) If it Avero lo show an equal dogi'ce of infestation along Avith other varie¬ 
ties with Avliieh it is conqiareil, this Avill always show a larger number 
of slioo'cs, bc'forc or after Avrapping, than in the case of the other 
varieties. 

(ii) If iu a. lioli.1 tire infestation is equally distribuled among the several 

var.'i(;tiers, then tlie variety AV.hich. shoAVS a large number of shools 
01 - is ea])abl(! of putting forth, a large number of shoot.s will naturally 
show a. lower degree of infestation th.an in the others. 

(iii) If a variety is ea.pa,bio of putting forth a. large number of .shoots tiien it 

might be possible to get the required number of caries at the time of 
harvest emm alter makhig due ulloAvarice lor eoutingeiieies siuh as 
deatlis of shoots in lie early stages and deaths due to damage to 
iuternodes later and the consequent entry of fungus and otlicr diseases, 
etc. 

All trealjucmt.s that one might give appear to centre oi.r tliis aspect of indnejug 
tire Auuldres to pnit forili a large number of shoots, i.e., spacing, mauurial treat¬ 
ments, drought, etc. 


AGKIOUL'iUKb AND biVl'l-i^TOtils IS lis4>i,A 



1_V, V 


(i) Vwidal susce'ptihility. —Tliis a.spcct of tlu- pj'ol)]('in I'cquii'cs fliorovtg]). 
iuul detailed study. In eonneotion with this tJic following terms lifM'e to l)o (deai'ly 
understood, viz-, resistance, .suseeptihiiity, inimwiity and tolcram-v. UesMamo 
^^'()uld moan th.e ability to eheek the progi’oss of attack ; susceptibility would menu 
succumbing to the attack ; immunity would mean absolute freedom from attack 
a.jid, its a.l)ility to ward it off l>y character inhercuit to it; iind tolerance is the iiower 
to I)ca.r the brunt of tiro attack in spite of tlio diimage being done, not suceiiuibiiig 
to tlu! attack. Susceptibility to or immunity from an adta^ek may inaiidy be due, 
to certain inheremt cliaractors of a physiologff'aJ or morphological nature found 
ill the varieties themselves, Itesistanoo to attack may b(; ehissifiod under two 
lu'ads, viz., direct and indirect, Direct resistances may hi; defined as that by which 
va.ri(‘ty or varieties (“apabk^ of re.si,sting the discuise <jn a.c<?oun( of certain chara.e- 
Icrs inlnu'ent or ingrained in flic gene itself; and indireet resistance njay he due 
to (fie cficct of eertaiu. environmental faetors on I he varieties fiiemselves. Va,rictit'S 
with least degree of snsceptihiiity, a.midsl, na.turai ami field conditions, may he 
si.yled a„s resi.stant. It, ruiglif la; possible tlia.t varieties showing resistaaice under 
field conditions may hecoino suseeptihlii wiien inoenjated ; varieties supposcfi to lie 
re-sistrnit to a high, dc'gree nmy .show symptoms of susee])tibili(,y and h'ss resistant 
ones showi.ng jirononnecd syrnjitoms ; plants might get al.taeked at the beginning 
and recover afterwanaks when th.e e.rop gets an advanced si age. Kes.istam,e, may 
ai’tc]’ all prove to be rohiitive in the c,a.sc <jf any variety depending upon (niiditions 
favourable for the incidence of the pest. 


firom these it can bo seen tha,t to talk of varietal sus(;eptibilit y it would be unsafe 
ujiless all asiicets of it are taken into acrnmit. 

Vaa’ictalsuseoptilrility in the ease of ca.nes may he slndied by taking i.uto account 
I,be two irrigation experiments—-early an.d hdc'—wherry the percentage, of infestation 
among the four varieties i.s as follows :— 


J 


Variety 

karl^ 

Late 


JVr 

Per cent 

-247 .. . 

59-!) 

.54 ■ 98 




Max 10 . 


.18-t . 55-23 


MA 21 


33-1 


51-Gt> 


4(5-97 


Co. 213 
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From the a^ow figures it can i)o seen tlia-*- there has been little difference in the 
degree of attack iirthc case of the two fields and so also among the diffin'ent Tari<d;iefi. 
In the e,as(' of the tAvo fields there appears to be an CA’cir distribution of the pest 
inspite of the four different vari(',ties. 

Coming to Fields No, 25 rord 23, percentage of infestation among the varieties 
is as folloAVs :— 


Fidd No. 2b. 


Variety 

P('r cent 

Variety 

P(H- cent 

.] 247 . 

24 03 

Co.290 . 


18-2« 

Co. 21.S 

27-72 

Co. 312 . 


10-03 

Co. 243 . 

22-4.2 

Co.313 . 


10-17 

Cn. 2.31 . 

20-33 

MA 21 . 

. 

23-01 

The a.vmra.ge Avorks out at 20‘32 per cent. 




Fidd No. 2 

3, Class 11. 



Variety 

. Per cent 

Variety 

Per cent 

J 247 . 

21-20 

H. M. 544 


23-23 

D 131 . 

27-87 

P. 0. J.2878 . 


22-93 

B 208 . 

24-28 

Max. 10 . 


19-00 

(Short crop). 


MA 21 , 


28-04 

11. M. 320 

22-10 

Co. 213 . 


10 - 03 

B 20S . 

10-57 

Co. 290 , 


10- 10 

(I,ooal seed!. 






The a,verage for the field w'Orks out at 21'Oh per cent. 

From the abov(^ it can be S(^en that the degree of attack ma.y b(^ said to be altno.st 
e((na.l in the two fields. Herein also i1; is difficult to say wdietiier there has heen 
vari(*tal resistance. For instance, in the case of varieties Co. 213 and (‘o, 20() it 
is 27 • 72 per cent a.nd IS •2() p('i' cent respi'ctively in the case of Field No. 25 ; Avhere- 
as it is 1()'03 per eent a.nd 10‘1 per (lent I'espectively foi- the same trvo vaidetie.s 
in Fkdd No. 23 ; and one finds A'-ariation in the degree of at^aick in spite of the fait: 
tliat there had l)een <!(|na.l disti'ibiition of the pi'st in the t.w'o fields, among tliese 
varieties. Any variation iiA the degree of attack niiglit be din^ to several factors. 
'Phe .so-eafled resistance that one finds might be dependent upon nieehanieal i'aetors 
or otherwise. It is not definitidy knoum in these eases wheitiiM- thei'e liad been 
direct I'csistanee to attack or the ri'sistanec duo to clia.i'actcr.s assoinated w'itli growlJi 
snc.li as hardness or fliickni'ss of the cuticle, iite., or oilier similar mojpholoaical 
chai'aeti'rs or to a sporadie or endemic, nature of tiui boiia' itself. fi'hcrefoi-e it rnav 
not be safe to eonclnde on tliese figures tlie response wliich the different varieties 
of canes make toward the incideina.' of borer attack. 
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In TiKiumfUi, in view of ilio Kipjii. degree of infestation noted among tlie native 
eanes, they were replaced by the Java P. O. J. varicIioK. There was a. ])]i(monienM.l 
diminution in borer infestation. Tliis was attrilnited to t]ie resistance evdiibitod 

liy P. J. eanes and it was e\'en rei)orted : “ .... . with tlw general 

planting of the Java eanes the luotli borer has ceased to be a problem.” iii the. 
words of Rosenfehl Ibis differenoe in the degree of infestation betweim the native, 
and tbe P. O. J. ea.nes is din^ to ” Tlie inerea.sed fibre, eonteni. of ijit' rind and in- 
ternode.s mabe.s penetration into tlu; inner tissne.s of the ean.e by tbe, moth horer 
a very more dififienlt niaf.ter titan in such oastrs .as R.;i.yada, ott;,” Tlien ciune Hollo¬ 
way and Haley with tlndr explanation, viz., “ .... it settined th;it if ib.e 

borer had eca.sed to be a. post it wa,s not due so mueli to any resistanee of i.'he new 
varie,ti(‘S tlvcmsidves as to anoiher e.n.nsc,. Tbe now va.rieties havtt giA'cm a. n'nm)'!('r 
of “ stubble ’* in ,'\rgentina as a.giunst one or iavo .stubble erojts of iJa' old \ ic.s. 
Thi.s.rnean.s that less and le.ss (vane is planted find more find .moi'o s]):i-ing's nj) yivij' 
afinr year from the .stnhblo. Now it has 1>ee,n found tbai; a dangeron.s .souree of 
bore)' info.st.ation is in the planted st.alk.s and the issuing adults making their W;i,y 
through tint sliglit eovoring of .soil, ready to ovipo.sit on tJu' pltints of i lu; grass 
farnily. TIui.s the le.ss eanes thont wore planted, the fewavr borers wore ])hi'nted in 
the stalks, and as more and more, of the, long stnbbling Ja.va va-rirdif'S wcu'e planted 
the numbers of hibernating larvpe were progressively ledneed.” 

Tbe above, statement of Holloway and Haley is misloading and ineorrect ac- 
oording to other.s, due to the faet tliat tlmro had boon a decided in(U’(!a.so in the, 
degn^e of infestfition among tbe P. 0. J. cane.s and secondly *' that the extraordinary 
find sudden diminution in Diatrosa infestation in the Tnciuufin ea.rio, fields first be¬ 
came evident in lfll9, the year following tbe wholesale replanting of th(i fi(dds with 
P. 0, J, eanes, when, aeeording to Messrs. Holloway and Haley, t:h(;r(( should liave 
been an nnprocodented increase in tbe amount of Dialrmn due to the abnormally 
large amount of .seed cane containing boror.s which had b(!on planted the ]U'(n'ioiis 
year. Purther, it is rather difficult to comjfrehond how the effects u])on borm' 
infe.station of the, long stnbbling feature of new varieties could |)o,ssibly inaki' it,self 
felt while the, majority of the fields were plants and first ratoons 

Then it became evident “ that the notable reduction in borer infestation in 
Tnc-nman was due primarily to the efFeet.s of the abnormally .severe winter,s wdiich 
ooenrred at the time when the varietal change took place 

Therefore, anything in the, nature of re.si.stance should not be taken at its value 
but one .should get iiito the factor or faetoivs that are re.sponsi.blo for ro.sistaiufo. 


nOTsreiTTOif.g FAVOTTBABnE BOB. THE BBEEUIHC} OF THE .BE.ST 


As far as agricultural praetiee.s are concerned : {i) there is no elo.se period or 

anyi.liing like off-sea.son eha.racterised by the ab.senoc of crop, (m) while tlie ha.rvest 
i.s going on ]flanting.s will he done and, {iH) at the time of finst Avivipping sn])erfiuons 
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tillers, which include attacked also, are removed, and thrown into the 
manure pit. 

Naturae enemie,s 

It is i^ossible that almost all the parasites so far noted on moth borers on 
cliolam and maize in addition to those noted on borers of cane are also enemies of 
the cane borers. The chief egg parasites of the came borer are the minute Chalcid 
Trichogramma mimctum Riley and the Scelionid PTianurus beneficiens Zehnt. These 
are also found parasitic on the eggs of ScirpopJiaga and the paddy stem borer 8clioe' 
ndbius. The larval parasites so far noted are Stenobracon niceviUei, B, No detailed 
studies have however been made as to the bionomics or the economic possibilities of 
these. 


Control measures 

(i) Several measures such as hand-picking of egg-masses, cutting out of ‘dead 
hearts’, setting up light traps and trash traps, burning of trash, etc., have been 
suggested by entomologists all over the world. But so far as we are concerned, 
no measures have been tried to test their comparative effectiveness on the 
degree of infestation ; and consequently all these aspects require a detailed study 
before anything definite may be said on any or aU of these methods. Trash traps 
were tried at Anakapalli and the catches were not commensurate with the trouble 
taken in examining the trash ; but on the other hand, the trash disclosed a number 
of snakes. 

(m) Biological control.—Much work has been done in other cane-growing 
countries of the world such as Louisiana, British Guiana, etc., especially in con¬ 
nection with the egg-parasite Trichogramma minutum Riley ; and a good deal of 
technique has been evolved for the successful breeding of these parasites.; and in 
this coimection the names of Wolcott from Porto Rico, Spencer and Hinds from 
Louisiana and Flanders from Cahfornia are %vorthy of note, especiaUy the latter. 
Even here the consensus of opinion is not favourable and there are even warnings 
from certain quarters not to be carried away by this fad ; and it may be well, here 
to quote what Harry H. Smith has to say on this ; “ We cannot definitely say at the 
present time that the mass-breeding and distribution of TrichograrmTW, is useless 
But, on the other hand, it must be admitted that none of the field experiments 
carried on up to the present with this parasite has given thoroughly satisfactory 
results. It would, therefore, be unwise to launch out on a large scale programme 
of Trichogramma work until the projects under way at present in various parts of 
the world have been carried on a little longer 

Biological control is successflil in Hauvaii, but is not so in the West Indi.es. 
Therefore we cannot take it as a maxim that whatever is successful in other parts 
of the world mil also prove successful in India. So far as we in South India are 
concerned, some work with the egg-pajasite Trichogramma which is a cosmopolitan 

& 
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insect and which many workers in different parts of the world are trying to utilise 
against the cane borers, as stated above, appears to be going on in Mysore and it 
is our idea also to try the same. 

Therefore, before we attempt at a control in this direction it is incumbent on us 
to make a parasite survey along the following lines, viz., the parasites that exist 
in our own country, their bionomics, their distribution, degree of incidence, 
seasonal abundance, the degree to which they are effective in checking the pest, 
and lastly to find out whether we have to supplement these with those from other 
countries. 

(Hi) Insecticidal trials.—During the seasons 1927 and 1928 insecticidal trials 
were conducted at the Cane-Breeding Station, Coimbatore. The following in¬ 
secticides, viz., Paris green and hme, sodium fluosilicate by itself, the same diluted 
with hme, lead arsenate powder, Levosol fluosilicate, paradichlorobenzene and 
Seekay were used. 

And the results have shown that one cannot rely on insecticidal trials for borers, 
in view of the costUnsss of the insecticides themselves, the difficulty of application, 
the frequency with which they have to be apphed, the injurious effects on the leave, 
and shoots when not properly diluted with hme or otherwise, especially when there 
are rains after dusting, the non-adhering properties of the dust in dry condition 
and last but not least the habit of the borer itself which lives and causes damage 
from inside the stems. On all these counts, insecticides are much limited in their 
scope. 


Conclusion 

In conclusion it has to be said that much work yet remains to be done, es_ 
peciaUy in connection with a study of its natural enemies and the possibilities of 
utihsing these against the borers; and much remains to be done in connection with 
control measures, especially comparing the effectiveness of the different types of 
control measures on the degree of infestation, which is the most important part of 
the work which would give us a working knowledge to apply these measures with a 
certain amount of confidence. 

This paper does not profess to contain all about the cane borer; but on the 
other hand, the object of the paper is to chiefly stress upon certain aspects 
of the borer problem such as the nature and extent of damage and the various 
factors that govern the degree of incidence, and to bring home that much work 
yet remains to be done, on fines similar to those conducted in other cane-growing 
areas of the world, in more intense and thorough fashion. 

The writers wish to express their thanks to Mr. A. C. Edmonds, the then 
Deputy Director of Agriculture, I Circle, for affording facilities for the study of 
borer incidence on the Agricultural Station at Anakapalfi, during 1930-32. 
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ABSTRACT 


Entomological Investigations on the Spike Disease of 

Sandal (26) Coccidae (Eomopt.) 

This paper lists twelve species of Coccidae frequenting the foliage 
of sandal Santalum album Linn., collected by the I^rest Research 
Institute survey of the insect fauna of that tree in North Salem, Vel¬ 
lore, Madras, and North Coorg forest divisions,. South India. One 
species not collected by the survey party is also included. 

Results of field experiments rule out the Coccidae as vectors of 
the spike disease. 
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Rage 24t0^ line 13^ 

For ‘^Desmondium sp.” read **De8modium sp.*% 
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entomological 
album Linn.) 

during the course of the survey of the insect fauna of that tree by the 
Forest Research Institute, from February, 1930, to September, 1931, 
is very small. The daily random sampling of 50 sandal twigs from 
10 to 15 trees outside the sample plots coataining both spiked and 
healthy sandal trees to secure a representative fauna of this family has 
yielded in all 11 species, which include several widely distributed 
polyphagous forms attacking avenue, garden, fruit, agricultural and 
forest trees. They were identified by Dr. Ayyar to whom two con¬ 
signments of in all 83 tubes were sent for examination. One addi¬ 
tional species {Aspidoproctus cinerea Green) noted on sandal by Dr, 
Ayyar is also included to make this paper a complete account of all 
sandal Coccidae known so far. 


In the year 1929 officers of the Indian Institute of Science, Banga¬ 
lore, and Madras Forest Department connected with the spike disease 
problem, found that some of the healthy and spiked sandal trees 
in the Hanumanthryonagudi observation plot at Aiyur harboured 
coccidS) which were also present on other trees like Canthium 
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didymum, Bandiadumetorum, etc.,growing inside the plot. They there¬ 
fore thought that the cocoids owing to their prolific nature and size 
of the larvae, capable of being borne long distances by wind, birds, 
animals and other agencies were likely vectors of the spike disease. 
With a view to obtain support to this hypothesis a field experiment 
was started in this observation plot, wherein by end of March 1930 
all trees harbouring coccids, so also all the lantana bushes in the plot 
were dug up, uprooted and removed from the plot, leaving 459 coccid 
free sandal trees for further observations on infestation by coccids 
and onset of the spike disease. During the period April 1930 to March 
1931 all the sandal trees in the plot were examined once every month 
by the survey party. 

The results obtained indicate, that the sandal trees on which 
coccids appeared remained healthy throughout the year they were 
under observation, and that coccids generally began to appear on 
trees that had already got spiked from the month of August onwards. 
In not a single instance did a coccid bearing healthy tree become a 
coccid bearing spiked tree ; which fact rules out the coccids in con¬ 
nection with the spread of the spike disease of sandal. 

The species commonly met with in large numbers was Saissetia 
nigra Met. At Aiyur, Fraserpet, Jawalagiri and Kottur individual 
trees were met with a heavy infestation of this black scale and such 
trees were always found to remain healthy, though in a few instances 
they succumbed to the attack. The species universally observed on 
both healthy and spiked sandal was Aspidiotus spp. 

References to literature are restricted to those in which the species 
is originally described and also to those in which information on the 
bionomics is available. Short notes on some of the species contained 
in the files in the office of the Forest Entomologist are also incorporated. 

The locality data under various species are those where one of 
the authors laid out sample plots and carried on observations for more 
than one year. 

COORG : North Coorg forest division, within 5 miles of Fraser¬ 
pet, elevation about 2,770 feet. 

MADRAS : North Salem forest division ; Aiyur reserve forests, 
within 4 miles of Aiyur, elevation about 2,850 feet ; Denkanikota 
reserve forests, elevation about 2,900 feet ; Jawalagiri, 15 miles 
from Denkanikota, elevation about 3,050 feet ; Uduparani, 23 miles 
from Denkanikota, elevation about 3,090 feet. Vellore forest division, 
Kottur Yelagiri, 5 miles from Jelarpet, elevation about 3,700 feet. 
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DIASPINAE. 

Aspidiotus orientalis Newst 

Newstead. Ind. Mus. Notes, III, p. 26 (1894). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 21 (1929). 

Glover. Ind. Lac. Res. Inst Ranchi, Bull. 16 (1933). 

Ramachandran and Ayyar. Imp, Council Agric. Res. Misc. Bull, 4 (1934). 

Previously recorded from Calcutta, Bengal ; Bihar ; Ahmediiagar, 
Poona, Bombay ; Bilaspur, Dhamdha, C. P.; Madras ; South India ; 
Ceylon. 

Also from Chichawatni and Khanewal plantations, Multan, 
Punjab ; on leaves and twigs of Dalhergia sissoo (F. R. I.). 

Aiyur, I. 31 (1 tube) ; Jawalagiri, iv.31 (1 tube) on sandal. 

It is a polyphagous species and has been recorded on the following- 
food plants : Aegle rnarnieJos, Anacardium occidentale, Atylosia candollei^ 
Bauhinia sp., Cassia sp., Butea frondosa, Galotropis sp., Carissa sp., 
Cassia sp., Cassia fistula, Chloroxylon svneienia, Cocos micifera, Cordia 
myxa, Cycas revoluta, Dalhergia sp., Dalhergia sissoo, Eugenia jamho- 
lana, Ficus sp.. Ficus religiosa, Hygrophila spinosa, Limonia alata, 
Manihot glaziovii, Melia azadirachta, Osheckia sp,, Panicum sp., 
Phoenix sp., Psidium guajava, plantain, Polyalthia sp., Ricinus com- 
fminiSj Rosa sp., Schleichera trijuga, Solanum sp,, Solanum melongena, 
Swietenia mahagoni, Tamarindus indica, Tephrosia sp., Zizyphus 
jujuha, Z, xylopyra. 

This scale sometimes appears as a serious pest in irrigated planta¬ 
tions of Dalhergia sissoo in the Punjab, causing the foliage to dry up 
and fall with eventual stagheadedness or death unless a new flush can 
be induced by timely late irrigation. The attack is generally con¬ 
fined to the central one to two-thirds of the crown. The insects rest 
at the base of the new tender branches, on or at the axils of leaves, 
and also on the pods. For this reason consignments of sisham seeds, 
destined for export have to be fumigated before despatch out of India. 

A. orientalis occurs in Ranchi district of Bihar and Orissa as a 
serious pest of Zizyphus jujuha, and Schleichera trijuga, both important 
hosts used in connection with the cultivation of lac (L.lacca). When 
the infestation is serious, growth of trees is retarded and Z. jujuha, 
may be killed outright unless control measures are adopted in time.. 
They cannot be used as lac hosts satisfactorily when infested bv this 
scale. This species is redescribed, its economic importance, natural 
enemies and control are detailed by Glover. 

This species was not found very commonly on sandal and com- 
]mred to the other sandal coccids can be taken as of minor importance. ’ 
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Aspidiotus camelliae Sign. 

* 

Signorett. Ami. Soc. Ent. Fr., IX, p. 117 (1869). 

Green. Coccidae of Ceylon, I, p. 60, pi. XIII (1896). 

Xewstead. Monograph Brit. Coccidae, I, p'. 91 (1900). 

Fletcher. S. South Ind. Ins., pp. 517-518, fig. 407 (1914). 

-Ayyar. Imp. Inst. Agrie. Res. Pusa, Bull. 197, p. 23, pi. VIT, fig. 2 (1929). 
Ramachandran and Ayyar. Imp. Council Agric. Res. Mise. Bull. 4 (1934). 

Previous^ recorded from Dodabetta, Nilgiris, Ootacamond, 
Madras ; Bangedore, Mysore ; Ceylon. 

Also from Aiyvir, V, VI, Vtll. 30 (3 tubes), on healthy and spiked 
sandal (N. C. C.). 

Food plants are Acacia sp., Oa,mellia thea, Cinchona sp., Ficus 
sp., Ficus bengalensis, Orevillea sp., Hedera helix, Lawsonia alba, 
Michelia sp., Michelia champaca, Osbeckia sp., Ulmus campestris. 

This is a specific insect of the Tea plant in the different hill planta¬ 
tions of south India, and causes some appreciable injury to young 
tea of two to three months growth. This species feeds on young 
shoots of both healthy and spiked sandal in North Salem and Coorg 
throughout the year. The larvae swarm in the months of March- 
April and again during July-August. 


Aspidiotus sp. 

Denkanikota, VIII. 31 (1 tube) on healthy sandal (N. C. C.). 

This species occurs on young shoots of sandal and has been found 
occasionally in N. Salem and Coorg localities. 

LECANIINAE. 

Ceroplastes actiniformis Green. 


Green. Ind. Mus. Notes, IV, p. 8 (1896). 

Green. Coccidae of Ceylon, IV, p. 275, pi. CIV (1909). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 39, pi. XII, fig. 2 (1929). 
Ramachandran and Ay^g, , Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Previously recorded from Pusa, Bihar ; S. Kanara, Poona, Bom¬ 
bay ; Coimbatore, Malabar, Penukonda, Samalkota, Madras ; 
S. India ; Ceylon. 

Also from Puri, Orissa ; Dehra Dun, U. P., on Sepium sebiferum 
twigs ; Umaria, Rewah State, on Santalum album twigs (F. R. I.) ; 
Aiyur, VIII. 31 (1 tube) ; Denkanikota, VIII. 31 (1 tube.); Fraser- 
pet, II. 30 (1 tube) all on healthy sandal (N. C. C.). 
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Aiyur, TV, V. 31 (2 tubes); Denkanikota, III. 30 (1 tube) ; Fraser- 
pet, X. 30 and V. 31 (2 tubes) : Jawalagiri. Ill, IV. 30 and IV. 31 
(3 tubes) on sandal. 

Food plants are Alstonia scholaris, Callophyllnm sp., Ganna sp., 
Cocos nucifera, Ficus bengalensis, F. carica, grape-vine, Loranihus sp., 
Mangifera indica, palms, Sapium sp., Sapium sehifernm. 

This pretty wax scale is fairly common on sandal in south India 
and sometimes swarms of these pale whitish scales cover the young 
shoots. It has never been found to be destructive to sandal. 

Saissetia (Lecanium) nigra Niet. 

Nietner. Enemies of the Coffee tree, p. 9 (1861). 

Green. Coccidae of Ceylon, III, p. 229, pi. LXXXIV (1896). 

Fletcher. S. South Ind. Ins., pp. 514-515, fig. 403 (1914). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull, 197, p. 42 (1929). 

Ramachandran and Ayyar. Imp. CoTincil Agric. Res. Misc. Bull. 4 (1934). 

Previously recorded from Ccdcutta, Bengal ; Pusa, Bihar ; Poona^ 
Surat, Bombay ; Coorg ; Coimbatore, Courtallam, Tinnevelly, Madras ; 
Mysore ; Punjab ; W. India ; Ceydon. 

Also from Dehra Dun, U. P., on Pisidium guajava (F. R. I.) ; 
Aiyur, III. 30 (1 tube) ; Fraserpet, II. 30 (1 tube) ; Uduparani, 
I. 30 (1 tube) ; all on healthy sandal (N. C. C.). 

Aiyur, III, V. 30 (2 tubes) ; Denkanikota, III. 30 (1 tube) ; Fraser¬ 
pet, IV-VI, VIII-XII. 30 and I. 31 (10 tubes) ; Jawalagiri, XI. 30 
(1 tube) all on sandal. 

It is polyphagous and has been recorded on the following food 
plants : Ahutilon sp., Anona sp.. Asparagus sp., Ganna sp., Canihium 
montanum, Capparis sp.. Cinchona sp., C. officinalis, C. succiruha, 
Coboea sp., C. scandens, Coffea arabica, cotton, Croton sp., Groton tig- 
Hum, Ficus sp., Graptophyllum sp.. Hibiscus esculentus, H. rosasinensis, 
Hygrophila spinosa ; Jatropha sp., Justicia sp., Lawsonia sp., L. 
alba, Luffa sp., Manihot utillisima, Maranta zebrina, Morinda sp.. 
Morns indica, Mussaenda frondosa, nutmeg, Pisidium guajava, Poin- 

settia sp., Ricinus communis, rubber, Santalum album, Thespcsia sp., 
Vitis sp. 

This species is the well known black scale or black bug of coffee 
and is the commonest coccid found on sandal trees in south India. 
It feeds on the leaves, twigs and young shoots of healthy sandal. It 
was common throughout the year at all the localities surveyed in N. 
Salem, Vellore, Madras ; and Coorg. It has probably three broods in 
a year. Females with ripe eggs have been seen in Januai’y, March 
and June and the y^oung larvae sw^arm between January to March, 



f 




238 Indian Forest Records [VoL. i 

June to August and Ootober-November. At Aiyur on October 12th, 
1930, two females of this species were seen on one branch of a small 
sandal plant No. E. 30, All the shoots of this tree were carefully 
examined, cleaned of spiders and sleeved. On November 26th a 
large number of half mature females were found. On the 18th January 
all the shoots were healthy but the leaves were coated with a black 
mould. On March 8th, 1931, all the leaves of the plant had turned 
yellow, and on the 14th March all the leaves were shed and the shoots 
were dry. On the 18th March a count was made, the total number 
of individuals of this species found on the plant being 507. Most of 
the mother coccids were dead and were found to be full of eggs. The 
larvae in certain cases had swarmed but were all dead owing to want 
of food supply. No winged male was seen inside the sleeve. It appears 
therefore that S. nigra Niet. can reproduce parthenogenitically, 507 
individuals being obtained from two females. The sleeved sandal 
plant was dead in about 5 months owing to the feeding action of these 
individuals. 

It is often a serious pest in sandal plantations covering entire 
plants in swarms, depositing the sweet secretion profusely, allowing 
the black mould to cover the foliage and stems and thus making them 
appear blighted. Mr. R. B. Cornwell, I.E.S., then Divisional Forest 
Officer, Anantpur, in his letter of the 18th May 1931 stated that the 
bugs attack the terminal branchlets of sandal and these and the leaves 
assume a blackish tinge before wilting. On the 21st June 1931 the 
Range Officer, Madanapalli, sent a parcel containing 15 sandal shoots 
each of 12 to 16 inches in length attacked by this black scale. A 
count was made and it was discovered that the shoots harboured 244 
females of S. nigra and 15 females of S. nigra depressa. In other locali¬ 
ties also 8. nigra is much commoner than 8. nigra depressa. Morinda 
sp., Thespesia sp., garden crotons of different kinds and some malva- 
ceous plants often suffer seriously from the attacks of this insect. 

Saissetia (Lecanium) nigra depressa Ckll. 

Targioni. Studi sulle cocciniglie, p. 27 (1867). 

Signoret. Ann. Soc. Ent. Fr., p. 439 (1873). 

King. Psyclii, IX, p. 296 (1902). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 45 (1929). 

Ramachandran and Ayyar. Imp. Council Agric, Res, Misc. Bull. 4 (1934). 

Previously recorded from Coimbatore, S. India ; Western Ghats.- 
Also from Aiyur, VIII. 30 (1 tube) ; Denkanikota, VIII. 31 (1 tube) ; 
Fraserpet, II, 30 (1 tube) ; Uduparani, IV. 30 (1 tube), all on healthy 
sandal ; Jawalagiri, I. 30 (1 tube) on spiked sandal (N. C. C.). 



239 


No. 12.] Investigations on the Spike Disease of Sandal 

Aiyur, III, IV, V. 30 and III, V. 31 (5 tubes); Denkanikota, 
III. 30 (1 tube) ; Fraserpet, II-VI, X, XII. 30 (7 tubes) ; Jawalagiri 
III-V, VII. 31 (4 tubes) on sandal. 

Food plants are Eranthemum sp., Hevea hrasiliensis, Musa para- 
disica, plantain, Thespesia sp., Thespesia populnea. 

This is a somewhat oval and dorsoventrally compressed species 
which is considered by some authors as only a variety of 8. nigra 
Niet., the shape of the body having become changed. 

This species feeds on the leaves, branchlets, and shoots of healthy 
sandal trees. It is often found in association with 8. nigra Niet., 
but is relatively rare the proportion in the case mentioned above 
being *06 : 1. It occurs throughout the year in the sandal forests 
of N. Salem and Anantpur but has only once been taken on spiked 
sandal in January 1930 at Jawalagiri. 

Saissetia (Lecanium) hemisphaerica Targ. 

Targioni. Studi sulle coceiniglie, p. 27 (1867). 

Cotes. Ind. Mus. Notes, I, p. 117 (1889). 

Green. Coecidae of Ceylon, III, p. 232, pi. LXXXV (1904). 

Fletcher. S. South Ind. Ins., p. 514, fig. 402 (1914). 

Ayyar. Imp. Inst. Agril. Res. Pusa, Bull. 197, p. 44, text fig. 6 (1929). 

Ramachandran and Ayyar. Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Previously recorded from Coorg ; Nilgiris, Tuttapalayam, Madras ; 
North India ; S. India ; Konkan, Thana, W. India ; Ceylon. 

Also from Kottur, XI. 31 (1 tube) on healthy sandal (N. C. C.). 

Aiyur, III. 30 (1 tube) ; Fraserpet, I. 31 (1 tube) on sandal. 
Food plants are Adiantum sp., Anthurium sp., Asparagus sp., bamboo, 
Camellia, thea, Cinchona sp., Citrus sp.. Citrus decumana, Cohoea sp., 
Coccinia indica, Coffeea rohusta, ferns. Gardenia sp., Hibiscus esculentus, 
Loranthus sp., Pisidium guajava, Eandia dumetorum, Rosa sp., Taber- 
naemontana sp., Thunbergia sp., Trichosanihus sp. 

This well known insect is called the brown bug of coffee in south 
India. It is a serious pest of coffee in the planting districts and is 
often found in company with the green bug Lecanium viride. It is 
generally a pest of some importance on coffee, tea, guava and a few 
other cultivated plants. 

This species sometimes occurs singly on healthy sandal leaves. 
It has been seen in the manurial plots at Aiyur and Jawalagiri, at 
Denkanikota some of the sandal plants in pots harboured it. When 
the scale drops off a round whitish mark is left on the leaves. 
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DACTYLOPIINAE. 

Pseudococcus fllamentosus var. corymbatus Green. 

Green. Mem. Dept. Agric. India, II, p. 23 (1908). 

Fletcher. S. South Ind. Ins., pp. 509-510, fig. 397 (1914). 

Green. Coccidae of Ceylon, V, p. 379, pi. CLVI (1922). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 59, pi. XXII, fig. 2 (1929). 

Ramachandran and Ayyar. Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Recorded from Coimbatore, Godavari, Nilgiri, Tanjore, Walyar, 
Madras ; North India ; Coromandal Coast, S. India ; Ceylon. 

Also from Uduparani, IV. 30 (1 tube) on healthy sandal (N. C. C.) 

It is known to feed on the following plants : Artocarpus integrifolia, 
Breynia patens, Gaesalpinia sp., Cajanus indicus, Gasuarina sp., 
Gitrus sp., cotton, Desmondium sp., Melochia sp., potato, Solanum 
tuberosum, Thespesia populnea. 

This species is fairly common all over south India and found in 
thick white masses covering the tender shoots, even fruits and tubers- 
It is a pest of cotton, casuarina, citrus, jak and potato. This species 
has been occasionally found feeding on the leaves and shoots of healthy 
sandal at localities in North Salem and Coorg. 

Phenacoccus iceryoides Green. 

Green. Mem. Dept. Agric. India, II, p. 26 (1908). 

Green. Coccidae of Ceylon, V, p. 391, pi. CLXII (1922). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 62, pi. XXV, fig. 1 (1929). 

Ramachandran and Ayyar. Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Recorded from Calcutta, Bengal ; Surat, Bombay ; Coimbatore, 
Godavari, Northern Circars, Tanjore, Vizagapatam, Madras ; S. 
India ; Ceylon. 

4.1so from Dehra Dun, U. P., on Citrus sp. (F. R. I.). Denkanikota, 
VIL 30 (1 tube) on healthy sandal (N. C. C.). 

This species is known to feed on Boswellia sp., Gapparis sp., Gap- 
paris horrida, Gitrus sp., cotton, Dolichos lablab, Ficus indica, Mangi- 
fera indica, Odina ivodier, Parhinsonia aculeata, Pithecolobium saman, 
Plectronia parvifloroj, TepJirosia Candida, Wendlandia notoniana. 

This is another common mealy bug of south India attacking various 
avenue and fruit trees. This species has been seen occasionally at 
localities in N. Salem, Vellore, and Coorg. It occurs singly or in 
clusters on the young branchlets of healthy sandal and has been seen 
on Acacia sp., and Gajanus indicus. Females with cottony mass 
have been taken during May—September. 
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Phenacoccus omatus Green. 

Green. Coccidae of Ceylon, V, p. 392, pi. CLXIII (1922). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 62 (1929). 

Ramachandran and Ayyar. Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Previously recorded, from Yercaud, Tinnevelly, Madras , Geylon. 

Also from Jawalagiri, III. 30 (1 tube) on spiked sandal (N. C. C.). 

Food plants are Camellia tJiea, Jasminum sp., wild creeper. 

This is a very delicate and pretty mealy bug with numerous radiat- 
ing slender processes of wax. This species is very rare on sandal, one 
female having been taken on a spiked sandal shoot at Jawalagiri in 
March. It has also been noticed on healthy sandal shoots during April 
to September at Fraserpet. 

TACHARDIANAE. 

Tachardia sp. 

Aiyur, V. 30 (1 tube) on healthy sandal (N. C. 0.). 

Jawalagiri X. 30 (1 tube) on sandal. 

A few specimens of what appear to be a species of lac insect were 
also collected on sandal. 


MONOPHLEBINAE. 

Drosicha spp. 

Aiyur, VIII. 30 (1 tube) on healthy sandal (N. C. C.). 

Denkanikota, VIII. 31 (1 tube) ; Fraserpet, II, IV, X. 30 (3 tubes) 
on sandal. 

There appears to be more than one species of Drosicha which attack 
the foliage and shoots of sandal. A heavy infestation of Drosicha 
sp., on sandal was never noticed during the course of survey work, 
but females have been taken throughout the year in the N. Salem local¬ 
ities on healthy and spiked sandal trees. They are commonly seen 
in the field during between May and August. Females have also 
been collected from, healthy sandal trees during June and July at 
Kottur and at Fras( pet from both healthy and spiked sandal between 
February—April, une—August and October—December. The 
males are generally seen on wing during the months July and August, 

Drosichiella phyllanthi is recorded on sandal. 
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* Aspidoproctus cinerea Green. 

Green. Mem. Dept. Agric. India, II, p, 18 (1908). 

Green. Coccidae of Ceylon, V, p. 460, pi. CLXXXVIII (1922). 

Ayyar. Imp. Inst. Agric. Res. Pusa, Bull. 197, p. 69, pi. XXIX, fig. 22 (1929)* 

Ramachandran and Ayyar. Imp. Council Agric. Res. Misc. Bull. 4 (1934). 

Recorded from Surat, Bombay ; Coorg ; Coimbatore, S. Mala¬ 
bar, Tinnevelly, Madras ; N. India ; S. India ; Ceylon. 

The known food plants are Acacia arabica, Achras sapota, Anogeis- 
8U8 latifolia, Citrus sp., Grevillea sp., Lawsonia alba, orange, Punica 
granatun, Santalum album, Terminalia sp., Thespesia sp. 

This species was collected by Dr. Ayyar on an isolated sandal 
tree in a coastal village Vadanapalle in south Malabar. The stem 
and twigs were fairly well covered by this insect. The insect is larger 
in size and is one of the biggest coccids known. 




196 FRl & Coil.D Diin-~30*l-36— 40Q, 


KOLE CULTIVATION OF RICE 
IN THE MALABAR COAST, WITH SPECIAL 
REFERENCE TO INSECT PESTS 

BY T. V. RAMAKRISHNA AYYAR, B.A., Pb. D„ 

AND 

K. P. ANANTHANARAYANAN, B.A. ^Hons.) 

Introduction. The peculiar method of raising a crop of rice 
known locally as Kole cultivation appears to be a practice existing only 
along the Malabar coast, especially in the Southern parts of the British 
District of Malabar and the native state of Cochin ; and as far as the 
writers are aware the practice has been in vogue in these tracts for 
several decades in the past. The choice of the- land selected for this 
purpose and the special methods employed in that connection reveal a 
considerable amount of ingenuity and skill on the part of the inhabit¬ 
ants of these localities even in those early years to utilize all available 
possibilities to add to their income from mother earth. 

II The Physical Features and Topography of the Kole Land. 

The lands utilized for the Kole crop are beds of two or three fresh¬ 
water lakes which ordinarily contain water to a depth of three to six 
feet for over five months in the year from June onwards. It is 
reported by some of the old residents of the areas that these lake beds 
were primaeval forests which gradually became lakes, and that large 
logs of very old and partly burnt wood discovered now and then while 
digging testify to this. These lakes are bounded on the east by the 
submontane areas of picturesque fields and gardens extending to the 
foot, of hills of the forest-clad Western Ghats, and on the west by the 
narrow belt of backwaters lying in close proximity and parallel to the 
Arabian sea coast with which these are also connected in one or two 
places. For more than half the year, viz from the time the southwest 
monsoon sets in with its heavy and continuous downpour of rain, 
these areas are full and appear as expansive sheets of water and quite 
deserted, and no stranger to the locality will be convinced if he is told 
that these tracts are cultivable areas. With the approach of early 
summer in January the whole area becomes gradually metamorphosed. 
Streams of labourers, fleets of boats and pumping machinery of various 
kinds appear on the scene, and the whole area throbs with human 
activity; and by April or May the quite water covered lake of the 
previous autumn is completely changed and presents a most beautiful 
amphitheatre of green smiling paddy fields enclosing a remarkable net 
work of large and small irrigation canals. The whole landscape at 
this time of the year presents a most interesting and charming scenery 
* Paper read at the Indian Science Congress 1936. 
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rarely met with elsewhere. One such Kole area is the Enamakkal lake 
situated at the extreme south of the Malabar District with a part of it 
lying within the limits of the Cochin State. This lake covers an area 
of about 25 sq. miles and is the best and typical example of one of the 
Kole areas known. The whole area brought under Kole cultivation 
along the West coast every year roughly comes to not less than 7,000 
acres. 

Ill System of Tenure and Preliminary Preparations. These 
extensive Kole areas generally belong to a few wealthy landlords 
called Jenmis who lease out these areas to different lessees who may 
in their turn sublease their portion into smaller holdings so that one 
big area like Enamakal tract will generally be the property of about 
half a dozen wealthy landlords and actually cultivated by several 
tenants and subtenants. Each kole area is generally divided into what 
are known as ‘ Pad ivus ’ and this partition into smaller pieces is facili¬ 
tated by the net work of main and minor irrigation channels which 
also act as boundaries. By about the beginning of December when 
the water level, in the lake subsides, the remnants of the boundaries of 
the canals become visible and the work of repairing and strengthening 
their bunds is started in earnest all over the tract. At the same time 
the one or two openings (through the permanent embankments main¬ 
tained by the state) by means of which these lakes open into the back¬ 
waters towards the west are closed in order to prevent the flow of 
salt water from the backwater into the Kole areas. The work of 
repairing, raising and strengthening the embankments and bunds of 
the various channels in the area forms one of the most important 
items of work, and obviously in most of these preliminary operations, 
a good deal of co-operation is and has to be displayed by the culti¬ 
vators. Boat loads of gravel, bamboo skates, matting and straw are 
brought from the mainland for these purposes and the bunds-are 
gradually raised to a height of 4 to 5 ft. and strengthened. As this 
work proceeds the water level in the cultivable area gently goes down 
and puipps of different kinds are employed to pump up the remaining 
water into the adjacent canals. In the old days wooden Persian 
wheels and other manual devices were employed to bail off the water 
from the low-level areas into the adjacent high level channels, but 
now-a-days with the advent of high power steam and motor engines, 
this work of pumping up the water is very much facilitated and done 
expeditiously. During the early summer months, numerous such 
pumps are installed at the main bunds and will be found at work, and 
for some days the murroer of these pumps and the noise of the pumped 
water can be heard continuously night and day. This work of pump¬ 
ing out water from these areas is often undertaken by contractors 
who own pumps and who get a good remuneration from the culti¬ 
vators and now-a-days, of the two parties, the cultivator and the 
water-pumping contractor, while the former has to brave risks of 
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different kinds, the latter is sure of his income and has absolutely no 
risk to run since he is assured of his charges for pumping the water 
whatever happens to the crop. Incidentally we may add that in this 
way the Kole cultivation has substantially helped engineers and con¬ 
tractors to make large profits compared with those of the actual 
cultivator. 

Next in importance to the pumping up of the water and exposing 
the lake bed is the problem of clearing the rank growth of weeds. 
This is a fairly tedious operation and numerous coolies are employed 
in their removal and collecting them into heaps. One can get an idea 
of the magnitude of this weeding operation if one is told that there are 
generally from 8-10 such heaps of weed, to each acre, each of these 
from 6-7 feet in height and about 6 feet across the heap! It is almost 
an impossible task to completely clear the weeds. These heaps when 
dry are burnt and turned to ashes to be used as manure later on. 
There is hardly any ploughing done, the only cultural operation being 
the drawing of a wooden harrow-like implement (a horizontal stout 
piece with numerous short spikes) over the surface of the smooth miry 
surface and then levelling the same with a long flat piece. Excepting 
the high channel bunds and the important embankments which still 
retain their framework, all the small narrow field bunds are almost 
completely erased by the floods of the previous year and have to be 
remade; this is usually done by erecting a line of weeds covering them 
with wet soil and fixing strong bamboo skates along the canal banks.* 
These bunds being new appear clean and absolutely without any 
growing weeds to start with. In each Padavu or block all the preli¬ 
minary operations occupy a fortnight’s time and it is during this 
period hundreds of coolies from far off villages find occupation in the 
area. 

IV Sowing Seeds and Irrigation. Soon after the land is prepared 
as before and the necessary arrangements made to get rid of the extra 
water and preserve the water necessary for future irrigation the seed 
is sown broadcast in the paddled lake-bed. It is needless to add that 
the area thus utilized is extraordinarily fertile; the soil is a sort of 
blackish soft mire mostly composed of large quantity of silt and 
organic debris deposited by the huge mass of water. The variety of 
seed used for the major portion of the area is a short-duration variety 
known locally as 'Cheera\ though occasionally other varieties like 
‘ Ponnaiyan ' and ‘ Champa ’ are also used. The seeds are soaked in water 
in bags or baskets for 12 hours and kept wet for about 30-40 hours 
and the half sprouted paddy is sown on the 3rd day. The seeds remain 
exposed on the soil surface or a little below. In 3 to 4 days they give 
rise to white sprouts and green leaves open out. The sown plots are 
allowed to dry and crack for about 10—20 days before water is again 
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let in from the high level channels. In some portions where swampy 
conditions always prevail transplanting is done, and, for this nurseries 
are raised in high level areas at the outskirts of the lake. The major 
portion of the sowing is completed in the course of about 15—20 days. 
The baled off water which is held in the canals at a much higher level, 
as stated before, serves as a reservoir for supply whenever needed. 
The whole area in about 10 days after sowing presents a picturesque 
show with a vast area of green verdure enclosing and surrounded by 
numerous channels of different sizes full of water, much above the 
level of the crop in the fields. A close watch is made day and night 
by respective lessees to prevent any leak in the bunds; for, a breach 
at this stage will undo the whole work over large areas. In borders 
and outskirts away from channels, if the plots dry up too soon, before 
the seeds are fully germinated irrigation by splashing or by means of 
Persian wheel'is given. By the time the plants are 6 inches high, the 
plots are fairly dry and water is let into the fields from the main and 
sub-channels. Sometimes necessity to refil the feeder channels by 
pumping back water from the main channels also arises for fields 
sown in somewhat higher levels. In later stages when the channel 
water supply is exhausted, the crop has to stand the chance of a 
rain or two. Occasionally a 'Padavu' or two lying uncultivated in 
swampy situations in the middle, may also serve to supply water as 
necessity arises. Thus the crop grows and comes to harvest by the 
end of April or early in May without much by way of further 
operations on the part of the cultivator. 

Transplanted crops of Ponnaryan or Champa are also found 
occassionally in detached areas. Though transplanting gives a com¬ 
paratively higher yield it is seldom practised due to the additional 
labour involved, want of suitable plots for raising nursery in the near 
vicinity, and the inordinate delay necessitated in the actual process of 
planting such vast areas as compared with broadcasting. In fact trans¬ 
planting is resorted to only in such plots ‘where the soil condition 
is such that it cannot be brought to a suitable condition to broadcast 
the seeds, due to the persisting damp conditions or the existence of 
natural springs, 

V Harvest and Yield. Under normal conditions in the locality, a 
heavy yield of paddy results. On an average, an acre yields 200-250 
' parahs* (1 para = about 7 m. m.) of paddy i.e. 20-25 times the seed 
used. From local inquiries made by the writers the cost of cultiva- 
ation appears to come to approximately Rs. 30—35 per acre, as 
follow's : — 

1. Bailing water Rs. lO-—12—0. 2. Trimming bunds Rs. 10—0—0. 

3. Cost of seed Rs. 5—0—0. 4. Weeding Rs. 2—8--0. 

5. Sundries Rs. 2—8—0. 
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The yield after paying dues in kind for harvesting, threshing etc , 
comes to Rs. 100—125 (if the price of paddy rises, the income is more). 
The cost incurred in connection with combating insect pests or in 
.connection with unexpected early floods before harvest is sometimes 
considerable. 

A long duration swampy variety of paddy is also grown in small 
scale in the flats near the borders of the lakes from March to Decem¬ 
ber. This crop grows and with the rising floods the plants always keep 
above the level of water ; harvesting is mostly done here in boats. Due 
to increased facilities for draining or irrigating the land by use of 
pumps, the typical summer crop is raised of late on an extensive scale. 

In case the summer rains are late, cattle are allowed to graze in 
the fields which will be full of green grass after harvest. Ploughing is 
also done here and there if conditions permit, 

VI Insects of the Kole Areas. The Kole cultivator is at once 
familiar with two important pests viz. the swarming caterpillar of 
paddy [Spodoptera mauritia Boisd) locally known as ‘ Karakotti \and the 
ricebug (Leptocorisa acuia) known as 'Chayi.' Next in importance are 
the Rice hispa [Hispa armigtra), the stem-borer (Sehoenobius incertellus), 
the climbing cut worm [Cirphis albistigma), the case worm (Nymphula 
depunctalis) and the leaf roller (Cnaph ilocrocis medinalis), Oher insects 
of minor importance, are the green and white Jassids {Nephotelt'x 
bipunctatus, and Tettigoniella spectra), the rice thrips 'I hrips oryzae, 
Lepthpa pygmae, D isychira securis, Oxya velox, Parnara ntathias and 
Prodenia sp., which appear at several stages of the growth of the crop. 

Spodopetra mauritia, (Boisd) This pest occurs on a large scale 
and does considerable damage to the crop almost every year. The 
caterpillars are first noticed by cultivators when they are about two 
weeks old in crops of 3 to 4 weeks’ growth especially when they cut 
leaves and do appreciable damage to the crop. But the actual infest¬ 
ation starts quite earlier and is little noticed. Usually the ryots’ 
practice of keeping the plots dry for a period of a fortnight and then 
suddenly flooding the crop, reduces to some extent the severity of 
attack. More sensible ryots if they happen to see the small cater¬ 
pillars keep the crop wholly submerged for 2 or 3 days, and then sweep 
the floating caterpillars with brooms and destroy them. Often a float¬ 
ing raft made of brambles and green twigs is made and dragged over 
the submerged crop and by this means a large number of the larvae 
are collected out of the crop, and water let out to the desired level. 
In the absence of sufficient water supply, the ryot is practically help¬ 
less. Fortunately the pest is never found to occur a second time in 
the same crop. The grown up caterpillars are eagerly singled out and 
greedily devoured by ducks which are reared in thousands around 
these localities. 
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2. The notorious rice bug (Leptocorisa acuta] is another injurious 
pest causing very serious damage at the flowering stage of the crop. 
The bug quickly multiplies in numbers in the numerous grasses and 
in the swamp paddy at the outskirts of the lake, almost all through 
the year. In the vast area of paddy the ryots’ attempts to capture 
them are of no avail, and this bug is in some seasons known to cause 
more damage than any other pest. 

3. The rice hispa, the case worm and the leaf-roller appear in 
stray plots in such large numbers as to disfigure the foliage, and cause 
a sickly appearance to the early stage of crop which however, recover 
later on automatically with advance of growth. The egg-masses of 
the paddy stem borer are found in plenty, as soon as the water is let 
in, but the later vigorous growth of the crop and with the advance of 
hot weather, it becomes scarce. Climbing out worms (cirp his spp.) 
appear during certain years and cause some appreciable damage to 
earheads. Isolated caterpillars of Prodenia start along with Spodop- 
tera, but they prefer to grow on the weeds in later stages. Thrips 
Oryzae, Leptispa and the Jassids are not known to do any serious 
damage though visible in early stages. Dasychira, Pahnara and Oxya 
are found in small numbers almost to the time for flowering. 

It will be seen that almost all important paddy pests are found on 
Kole paddy, but the more important and serious ones during most 
years appear to be the swarming caterpillar and the ricebug. 

VII Conclusion. It will thus be seen that Kole cultivation pre¬ 
sents a unique method of crop growing and offer multifarious oppor¬ 
tunities for studies in different directions to all interested in the 
various aspects of agriculture and allied sciences. To the entomologist 
it affords exceptional opportunities to study the bionomics of insects 
under unique conditions. No less important is the field for the zoolo¬ 
gist who can get a varied collection not only of fresh water fauna, but 
also other animal associations such as birds, reptiles etc. The avifauna 
of this region is extremely remarkable and the ornithologist will find 
here an ideal spot for game shooting. Of immense value, may be the 
study of the weeds and vegetation of the locality to the Botanist. The 
study of the changing conditions of the soil in this area will no doubt 
interest the chemist and bacteriologist as well. The sudden changes 
in the atmosphere brought about by the removal of water, drying of 
the fields, and concomitant rise of crop in a large scale together with 
the prevailing influence of hot weather also offer exceptional oppor ¬ 
tunities for the Agricultural meteorologist for the study of the njicro- 
climate of crops. The authors have only attempted to give a general 
out-line of this interesting practice and those who are interested in 
the details of this subject will find ample scope for further scientific 
investigations. 
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of land each of area 1,100 or 1,50 of an acre, the plots being selected 
on a purely random basis. Of course every effort should be made to 
compare the results of the experiments with such other information 
as may be available from trade statistics, settlement investigations and 
the like. 

ON SOME PARASITES FOUND IN ASSOCIATION WITH 
THE STEM WEEVIL PEST OF COTTON IN SOUTH 
INDIA (Pempheres affinis, F-) .& THEIR ROLE 
IN ITS BIOLOGICAL CONTROL'' 

By T. V. RAMAKRISHNA AYYAR, B.A., Ph. D. 
and 

V. MARGABANDHU, M. A. 

It is now over two decades since the cotton stem weevil Pempheres 
affinis, F. began to attract some attention as a fairly important pest 
of cotton in South India, and the first paper (1) on the general features 
and life history of this insect was published by the senior author. 
Since then, this pest, which was in the early years confined chiefly to 
the Cambodia variety of cotton, has been directing its attentions to 
other cottons and distributing itself fairly widely in the cotton areas 
of South India. As a consequence, special attention has had to be 
paid to this insect along with other important pests of cotton viz., the 
boll worms, and even the help of legislation had to be resorted to for 
the control of these important pests. Side by side, intensive studies 
on the different aspects of the problems connected with this insect 
have also been carried out by the Government Entomologist and by a 
special staff appointed for this work by the Indian Central Cotton 
Committee. The peculiar habits of this weevil as an internal feeder 
in its destructive stages have made it rather difficult to tackle it by 
means of the ordinary mechanical or insecticidal methods of control, 
and it is found that the only possible means of keeping the pest under 
some control must mainly consist of prophylactic cultural means and 
plant sanitation, the breeding of resistant strains of cotton, or by trials 
in biological methods by the use of parasites or predators. Speaking 
of biological methods and the agencies in that direction, with which 
this paper is mainly concerned, it is needless to add that it is in the 
first place essential to find out whether any such natural enemies 
really exist and get some definite ideas regarding their potentiality 
before any control measures in that direction are attempted. With a 
view to find out if the pest is subject to the attacks of such natural 
enemies the authors have been carrying on some work, and the experi¬ 
ence of the past two or three years has so far shown that this insect, 
unlike some of our common insect pests, is not commonly subject to 
* Paper presented at the Indian Science Congress, January 1936. 
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parasites or predators, and till now studies in this direction have 
revealed the existence of only a few parasitic wasps in comparatively 
very small numbers associated with the developing stages of this 
weevil pest. These being the first definitely identified and reared 
records of insect enemies of this stem weevil, the authors have thought 
it desirable to present this fact in this short paper with the available 
systematic and biological notes gathered so far regarding these para¬ 
sites and their role as natural enemies. 

The Parasites. The parasitic insects so far found associated with 
the stem weevil number five in all, and appear to belong to two 
different families of wasps; of these five, two are braconids and the 
other three which are smaller in size belong to the well-known group 
of chalcid wasps. Of the two braconids the larger form appears to be 
a species of the genus Spathius; since only a few specimens have been 
secured, it is proposed to record the exact speciSc identification after 
sufficient material of the parasite is secured; Species of Spathius 
are usually found attacking the larvae of powder post beetles 
(Bostrychidae) found damaging stems of trees, wooden posts, bamboo 
framework etc.; one species of Spathius, Spathius piperis, W has been 
noted however from the Dutch East Indies as a larval parasite of a 
weevil Lophobaris piperis and Beeson and Chatterjeehave recently noted 
(4) two or three species of Spathius attacking weevils of the genera 
Camptorrhinus, Osphilia and Mecistocerus attacking forest trees. The 
smaller braconid of which only a single specimen has been so far reared 
out is a species of Microbracon closely allied to M. gelechidiphages des¬ 
cribed by the senior author (5) as parasitic on the cotton boll worm. 

Of the three chalcid wasps noted so far in association with the 
stem borer weevil, one is a Eulophtd and appears to belong to the 
genus Olinx, F—a genus not recorded before from India. One of the 
other two appears to be a Fteromalid belonging most probably to one 
or other of the two genera Pachyneuron, W or Hypsicamara, F. The 
smallest of the three which has only been noted very recently appears 
to belong to the family Encyrtidae. It is proposed to describe these 
parasites as soon as possible in a separate systematic paper elsewhere. 

The biggest braconid was found in very small numbers and was 
mainly obtained from dead plants kept for emergence of adult weevils 
from the early sown cotton crop during the end of December. Some 
of the adult wasps were found to possess only vestigial wings. Exami¬ 
nations in March showed stray cases of the pupae of this wasp enclosed 
in thin tough dirty white cocoons. The pupae were found in the 
tunnel, one for each host grub. The incidence is found rather negligi¬ 
ble as far as noted, since not more than a dozen have been obtained 
so far. 

In tbe case of the chalcids, though adult parasites of the Eulophid 
were obtained even from stems collected at the end of the season which 
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were kept for observation during August, September etc., they were 
prominent only during March and in fact, at the fag end of the season* 
when the dominant stage was found to be the grub -of the parasite. 
Stray adults also were found in situ. In April all the stages were being 
obtained viz., grubs, pupae and adults, the former two obtained to a 
smaller degree. In stray cases just emerging adults were noticed from 
the stems. There were also cases where the adults were found dead 
in situ. It appears that only the grub stage of the pest is attacked and 
that only one parasite attacks a single host grub and these grubs are 
generally found parasitised in the earlier stage. The grub of the Eulo- 
phid is very minute and is generally found associated with the host 
larva and can be detected only after careful observation ; such a grub 
taken pupated in a day or two. In the case of the Pteromalid the 
grubs are generally stout, grayish in colour, and tapering at the ends 
with the central region bulged up, and these are found singly in the 
tunnel of the host with absolutely no trace of the latter ; and in all 
such cases the parasitic grub is found to be a fully fed one which, 
when separated and kept in a tube, pupates almost in a day or two. 
Before pupation the grub throws out faecal pellets around it in - a cir¬ 
cular fashion and after undergoing shrinkage pupates. The pupa is 
white in colour at the outset but changes to a brownish dark tinge 
after three or four days, and the adult emerges at the end of a week 
or seven days In the case of the pupa the head and thorax are dark 
and the abdomen alone is white. These two forms appear to be ecto¬ 
parasites and so can easily be detected in the tunnel made by the grub. 
The braconid also appears to be ectoparasitic. It is interesting to note 
that the Eulophid wasp has also been noted as a parasite of the cotton 
stem borer buprestid beetle Sphenoptera gossypii in the Ceded districts. 

As is the case with many other insect parasites these forms 
appear on the pest more at the end of the crop season than at any 
other time; anyhow the effectiveness of these parasites depends upon 
the degree of incidence which may vary in different cases. 

Biological Control of the weevil and suggestions in that direction. In 
investigating the possibilities of utilising these parasites in the control 
of the cotton stem weevil one very important point to remember is, 
that, unlike numerous other crop pests, especially caterpillar pests of 
sorts which feed exposed on the plants and which offer easy access to 
numerous enemies, this pest in its destructive stages is a borer, spend¬ 
ing all its earlier life stages inside the stem of a plant which has a 
fairly hard bark. It is therefore clear that it is not all parasites which 
can attack such an insect, but only those which are specially adapted 
to reach the grub inside the stem, that have chances of exercising any 
control over the developing pest; and even in such cases the success 
of the parasite depends a good deal on the particular stage of the host 
which is vulnerable, and the favourable stage of the plant when the 
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parasite can get easy access through the stem. The economic entO‘ 
mologist, who is anxious to adopt biological methods of control 
against this pest by using parasites, has therefore to carry out preli¬ 
minary investigations inore or less on the following lines to get some 
idea of the potentialities of such natural agencies. 

A. Garry on breeding of parasites from borer infested cotton in 
the different areas to find out (a) the different kinds of parasites; (b) the 
comparative incidence and habits of parasites in relation to the pest 
and its stages for one or more crop seasons ; (c) the inter-relations and 
bionomics of the parasites themselves to find out if there occur any 
hyperparasitism, superparasitism or any such complexities which 
might interfere with the proper effectiveness of any of the parasites. 
It is not unlikely that a condition which may be called a parasitic 
complex might exist in the case of many pests as has been pointed by 
previous workers and by the senior author in his paper (9). 

B. Study the parasites of other fairly common boring beetles or 
caterpillars, especially those of such weevils as the agathi weevil 
(Alcides bubo) the stem weevil attacking Gogu, Hibiscus and often 
cotton shoot (Alcides affaher) other species of weevils attacking lablab 
and other leguminous stems, the amaranthus weevil (Lixus brachyrhin- 
m) and other beetles like the ground stem boring beetle (Sphenoptera 
perotetli), other borer beetles like Bostrychidae (powder post beetles), 
Ipidae (timber boring and ambrosia beetles), the longicorns like the 
coffee borer Xylottechus, the mango borer Batocera) the fig borer 
((5lenecamptus) etc., and of boring caterpillars like the agathi stem 
borer (Cossid), the citrus shoot borer (Arbela). 

The discovery of the alternate host plants which offer actual 
breeding facilities to this pest will also help not only in locating its 
haunts when there is no cotton in the field, but also to find out what 
parasites are found breeding on the insect in these alternate host 
plants. Ballard (2) makes the rather amazing statement that it has 
been found breeding in or feeding on many different plants and that it 
has been bred from the different plants not to speak of others on which 
the adult has been noted. Experiences of the writers and other later 
workers have however shown that though the weevil has been now 
and then collected from a few other Malvaceous plants besides cotton 
it has not so far been found actually breeding on any other plants 
except on Bsndai (Hibiscus escuientus) to a small extent, on stray 
corchorus plants (3) and on Go^u (Hibiscus cannabinus). It has to be 
remembered that noting the adult of an insect on a plant and actually 
finding the same breeding on it (showing the grub and its other stages 
on it) are two different phenomena and one cannot conclude without 
sufficient evidence that the insect is breeding on it by merely noting 
the adult casually perching or mating on a plant. The study of the 
alternate hosts is to find out if there are any parasites common to any 
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of the above borer beetles and in any of the other host plants on this 
pest and if so whether any such parasites could be bred out in sufficient 
numbers artiticially from two or more other hosts. 

Information on items such as numerical, seasonal and reproductive 
aspects will also afford valuable clues as to the most promising 
methods of carrying on biological control. If predatory natural 
enemies are found available, the same lines of investigation as in the 
case of parasites may be pursued. It is needless to add that most of 
these lines of preliminary work will be found necessary in dealing with 
the control of any crop pest by the use of natural enemies, especially 
of insect parasites or predators and that the scientific values of such 
studies both to the systematist and the economic entomologist will be 
very great. A perusal of the very interesting paper by Pierce (6) on 
the valuable studies on the cotton boll weevil of Mexico and its 
parasites made during the past several years in the U. S. A. would 
give one an insight into the intricacies of the weevil pest problem and 
offer valuable suggestions for future lines of work against such pests. 
It may also be added that biological methods of pest control may not 
be quite successful in all cases, may be partially helpful in some, and 
not exclusively effective in most cases as may be seen by the perusal of 
a recent paper (7) by Sweetman on this subject where he gives a help¬ 
ful list of all these categories. 

In conclusion we can only quote the telling remarks of 
Dr. Thompson when he says (8) “Generally speaking, no one species 
of parasite or predator is likely to bring the host under control over 
the whole of the infested area. To produce this result, the introdu¬ 
ction of additional species will usually be necessary, while in many 
cases, their efforts must be aided by the methods of agricultural, 
chemical or mechanical control”. We would also commend to 
enthusiasts on Biological control Thompson's excellent papers on the 
subject before they attempt any serious work; for, in his own words 
“the idea of biological control has now become fashionable and is 
tending to degenerate into a kind of superstition or fad ” (8). It has 
therefore to be reiterated that the study of the natural control of 
insects by biological methods and their proper utilisation demands a 
thorough study of the bionomics of the whole, group of parasitic insects 
in relation to a single point which may be called the parasite complex 
of a pest. 

The thanks of the writers are hereby tendered to the Indian 
Central Cotton Committee and the Cotton Specialist, Coimbatore for 
placing funds at the disposal of the latter for these investigations and 
allowing the junior author to co-operate with the senior author in 
these studies made during, the years 1932-1934. 
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OMUM OR BISHOP’S WEED {CARUM COPTICUM) 

BY M. R. BALAKRISHNAN, B. A., B.Sc. Ag. 

Introduction. There is probably not a single household, rich or 
poor in South India, that does not keep a stock of omum water ready 
against any stomach ailment. As an infallible remedy against indiges¬ 
tion, its efficacy is known to all, and it is one of the few articles of 
medicinal use, that are sold by even the street hawkers. 

The omum plant and its products have a glorious and ancient 
history behind them. In those early days of civilisation, when Egypt 
led the world, that country happened to be the sole source of supply 
to other nations. Later Afghanistan, Persia and other Mohammadan 
countries of Asia traded in this commodity and owed not a little to 
this plant, for their flourish and prosperity. It was in the 15th and 
l6th centuries that omum water came to be known in Europe for its 
therauputic properties, and references eulogising the excellence of the 
omum water received from Alexandria and Crete, can be found in the 
writings of Ponnet, who was physician at the court of King Louis 
XIV of France. This monarch whose name will go down in history 
for some famous gastronomic feats must have had,—perhaps at the 
instance of his physician—recourse to this carminative more than 
once in his life, to afford relief, when inordinate greed at the dining 
table made him feel for his indiscretion. 

In India itself, omum water has been known and used from the 
earliest times. Bengal was the chief Province of cultivation and 
source of supply, but Ujjain—famous as the capital of the gr6at Vikra- 
madithya—has been known to produce the best quality of omum 
water from the middle ages. 

Area and Soil. The total area under this crop in this country is 
about 100000 acres, of which Bengal occupies more than a third. 
Madras has about 5000 acres. Curiously there is an opinion that 
this crop does not thrive on fertile soils, and it is therefore often 
cultivated chiefly'on the poorer types of soils. As a garden crop it is 



.KiOT:BS ON OOUCiO^ (tiOkOi^fMuA UHyi^OHOfA) ?KOM 

SOUTH INDIA,* 

BY 

Bao Sahib Dr. T. V. Ramakriahka Ayyar, b.a., ph.J>., 

Late Government EntomologiaL Agricultwat Research Institute, 

Coimbatore. 

Introduction. 

I'resJi dutu on the South Indian Cocoidje collected since the 
publication of my previous papers* on these insects* are recorded 
in this paper, material reported here comprises twenty*nine 

species distributed over seventeen genera. Six of these species 
are nevv^ to science and are being described by Green elsewhere. 
Seven well known species are being recorded for the fiiet time 
from South India. 

I am gieatly indebted to Prof- E. E. Green, the w^ell knovra 
authority on tliese insects, for tiis kind help and valuable sugges¬ 
tions. 


Systematic Account. 

Sub-family: DIASPIN-ffl. 

LeucaaplarJccfle Ti^g. 

This well known species is now recorded for the first time from South 
India. Numerous epeciinenB were taken on an unknown plant at Hyderatnd, 
Deccan. 

PJnaaspla narcball Cockl. 

Tills species was originally deecnbed from West ^icaf where it altacke 
the Oil palm. It is very common on Weatern Glmts in South India. Nuiiier- 
ows specimene were taken cm tlie ^ikea of Piper mgrnm along with another 
epecies P. aspidisirce Sign, at the Taliparamba pepper farm, Malabar 

AspidlolMS lalanis Sign. 

This species wae previously recorded on F»ci«f cartca from Ceylon, on 
Phcxntx from Calcutta, on Cftni# ep. from Bombay, on Carissa and aiasal hemp 
from Coimbatore and apple stoma from the^ Shevaroys. 1 recently collected 
tliie species on Acacia dealbata from the Nilgiris. 

Aapldtotus lamariadi Oreen. 

This common species is an important pest of Tamarmdus indica Liinn. I 
have recently bred the Cbalcid parasite Compcricila indica Bamakr.* from this 
scale at Coimbatore. 

Aapidiolus (Cbryiainplialtts) aaraolll Mask. 

This species was previously recorded on mulberry at Fusa and pomelo at 
Myitkyina. This ie also reported as a serious pest of oranges in California 


^ This paper was read at the Twenty-third Session of the Indian Science 
Congress hold at Indore in Januao 1936, 

• Bamakrislina Ayyar, Journ., Bombay Nat. Hist. Soc., xxvi, 621-8 (1919); 
Rep. Prec. Fourth EnU Meet. Pusa, pp. 8&6'62 (1931); Bwli, Imp. Council 
Agric. Res. Inst., Pusa. No, 197, pp, 76 (1930). 

* Bamakzishna Ayyar, Ree. Itid. Mas., xxxvi, p. 319 (193i). 
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Hiid oilier iinpcHTiaot orauge^grovviug couaineii. Tt is widely distributed iu India 
and is known as an important pesL of citrus plants. From South India 
tlic spedcs was previously reported on giiava^ rose, inorinda. jasiiiino, etc. 
I rcH'outly noted this ^i^es on oranges at Coimbatore and the Niluiris. The 
specicH has not previously been reported on oranges from Rcutli India anth 
it might prove an extremely dangerous pest. 

Aspidlotafl (Paeadaooldla) friloMttfortiilB Green. 

Taken on guava at Coimbatore i this is tits fket record of this species on 
this plant. 

LepIdcBepiris b^lt New. 

'J'his species was originally reported on pepper from Travancore aud is now 
being recorded for tlie first time on citrus plants from the Nilgiris- This is 
an important pest of citrus plants. 

Leptdoaaplila hawallcasls var. indies Green. 

Hiis variety was taken on the bark of Albixzia at Counbatore. 

Lepidosaidils cenmlasy sp. nov. (Green Ms.). 

Numerous specimens generally resemhlliig L. pipem Green wore taken on 
leaves and vines of the ^tel vine, Piper belle, at Tirukuium, Kmth A root Dis¬ 
tinct. The specimens differ from those of L. piperui in the short tubercular 
spine on either side of the head and Green lias determined tbem sa belouging 
to a new species, which lie is desertbiug under the name cortnihKs. 

Parlatorla proteas Curt. 

This species wws previously reported on C’ymbtdfum hicoZor from Ceybu and 
on Panda and other Orchids from Bangalore. I recently noted luimerouB 
specimens on Aerides bridleyaimm in the Nilgiris. 

Pariatorla niaiigtfes’c Marl. 

Noted on Comwi^ora bertyi-at Coimbabore. 

Paralatorlt hlaacbardl Targ. 

This is the first record of tliis species front India. Oriigiiially reported on 
date palm from West Africa, it is being recorded on the same plant from 
Hyderabad. Deccan. 


Sub-family; LECANIlNiEi. 


CcroBcma kabell Green. 

Tliia species was previously reported ou Sopiuro sehifeTuni and Pilkecofo- 
biMUt from Ceylon and is being recorded for the first time from South India. 
Numerous specimens were taken on CwsoFptnia ep. at (Coimbatore. 

PotrlMrla dnmata (?) 

This species m closely related to F. psidii Green. Nuroeroiu spedmeia 
were taken on Amarmthus ep. at Coimbatore. 

Palrlaarla maxlnia Green. 

Since the publication of iny previous paper* on this species the fcdlnwirg 
parasitee have been bred from specimens taken on Mel la at Coimbatore: 
AniceUis eeylonensis (How.), Bncyrtus flavus How. and Perrisopterm sp. 

Pahrlaarla ptidll (h-een. 

The following Chalcid parasites were recently bred by me from apedmens 
of this species taken at Coimbatore: Enicyrtui kotinakyi {I^ill.}, Adcmrrcyrtns 
chionaspidia (How.), ApheUnua mytilaspidia De Baron and a species of Cocco- 
phagua. 

Lecaalom martuplale Green. 

This species vi'aa previously ref»rtcd on pepper, Fotftos and Aitimu from 
Ceylou. Numeroue spechuens attacking pepper were recently received from 
C^g. 


* Eaitiakrishiia Ayyar, Mem. Dept. Apric. Jnd,, Bnl. Ser., vtii, p. 30 (1025). 
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Lecaalyn latioficrcifluiii Green. 

This epecies wae taken on Amcardium occidenMe Linn, in Malabar. 

Aclcrda ia^oaica var. laarnts Green. 

Kumeroiis specimenB of this Epecies were taken on tbs leaf-ebcath of migar- 
cane at Anakapalle, Godavari District, along with Piietidococcm ITmnifnim) 
sacohari Cock]. 


Sub-family: ASTEFOLECANIINiK. 

CerococcwfamakrlshaiB ap. nov. (Green Ms.}. 

This new species is related to C. ovoides Cockl., from which it is distin¬ 
guished mainly by its larger sire. Specimens of this species were taken on 
rootlets of FiCtti ap. at Coimbatore. 

SnUamily DACTYLOPIIN^. 

Pseudococciia (Ferrlsla] vkfidBS Cockl. 

This species is common on Dofiefto# lalfab at Coimbatore and Malabar 

Trloayciaa stccharl (Cockl.). 

'rhia well known species is a rather eertoue peat in almost ail sugar-cane 
growing countries. It has also been noted on padity from Bo^ith India. Attacks 
of tins species on the roots and leaf-^heaths of sugai'-cane and sorghimi recently 
came under iny notice at Anaktqftalle. My remarks in my previous paper' on 
the soorai disease of tbo paddy plant do not really refer to this species, 
but to the following species. 

RIpertta aryrat Green. 

This specie is the cause of the common Socrai disease of the paddy plant 
in tlie Tanjore delta. It has recently been found in Malabar also. Besides 
the paddy plant, the species attacks numerous other species of grasses iiickiding 
the ragi, Aienrine caracomt. 

Pseudantoaloa rlgida, sp. nov. (Green Ms.). 

This s^ies was taken on the grass Isetiemn foiruin Hack, at Samalkota, 
Godavari District. 

PsBiidaaioaifti Imperata, sp. nov. (Green Ms.). 

Gn the grass Im^trata arundinacea at Anakapalle. 

Aotoolaa zooata Green. 

This is the first record of this species from India. Taken on bamboo at 
Coimbatore. 

iccrya pllosa Green. 

In 1806, this species was reported on tlie common shrub of the sand dunes, 
Spinifm sguarr 0 sus Linn, from the Cbromandcl Coast of the Madras Presi¬ 
dency. It lias recently been reported on the same plant from the West Coast 
also. 

feerya purdiasl Mask. 

This serious exotic pest found its way into Ind.ia somewhere about the 
rears 1928 and Ifi®! and w^as Drat reported on wattles (.dcacta) from the 
^ilgiris. I have recently noted tlie species on a few other plants, including 
citiDS near about Coonoor, Kilghfis. The rapid multiplicatiion of the species 
appears to have been somewhat checked by the Introdnced lady-bird, Nmiu.f 
cardmalu, which is predaceous on it. The species does not as yet appear to 
have found iU way to the pliuns. 


^ Bamakrielina Ayyar, Bull, Imp. Council Affric. Rat. /ml., Pu^ia, No. 197 
p. 59 (1930). 





A PBELIMINAEY BURVEY OF THE ALGAL FLORA OF 
HYDERABAD (DECCAN). 

Part T. Myxophjfcwe 

BT 

M. Ghousuudin, «.8c. (Alig.) 

(lYiitA it/)o fiafes}. 

The Btudy of tlie Algal Flora erf Hyderabad Btate hae been taJten np 
recently. The State witli it$ varying ecological conditione deserves an extensive 
investigation, and the resnlte are mire to be erf general inter^t. The scope for 
research on the Fresh-water Atgae of the Nizam's Dominidas is facilitated by 
the existence of more than 18,0C!i) natural and artificial tanks, which are the 

chief Slippy for irrigation and drinkii^ purposes throughout the State, In 

connection with my work on the ‘Distribution of the IMatoms in the Nisam’s 
Dominions’, to be published elsewhere, material of other fresh-water algae was 
also collected and preserved during the last two years and is now to be 

described briefly. For the present I consider the commonfy^ distributed forms, 
which are met with and reported from otlier parts of India also; but as this 
ia the first record from the Dominions, it may be of some interest. Owing to 
lack of full literature only common types liave been dealt with, but an 

extensive study of the material collected is in progress and will be published in 
due coiirse. 


UkICELUTLAB AKD Col/OKIAL FoBMB 

Cells or colonies ires floating or forming a gelatinous stratum. Reproductloo 
by simple cell division. Family; CSROoCCOCCEAn 

Celts globose with firm, thick membrane, soliEary and free floating (Fig* i, 
pl. D* Chtoococcus giganieut West. 

Cells solitary, free floating with colourless sheaths (Fig. 2, pl. I). 
£7. ittrgtdus (Kutr.) Nag. 

Coltectione from Hiisairi Bagsr and Mir Alam tanks show a lair number 
of both the s^iecies. 

Cells spbaical. adhering in groups of four and arranged in rows to form 
flat rectangular colonies. Abundant (Fig. 3, pl. I). Aferismopedta elegant A 
Rranm. 

Cerfooy splierical, sheaths colourless, indistinctly lamellose ceUs spherical 
or angular by mutual pressure, blue-green—from Husain Bagar (Fig. 4, pl. I). 

Oloeocapsa aeruginoxa (Carmicli) Kutz. 

Colonies at first spherical, later irr^ular in shape. (Tolls s^erical, numer¬ 
ous, blue-green or brown. Common (Fig. 6, pi. f}, Cldihraey/ttix aeruginoKa 
(Kntz) Henfery. 

Cells embedded in a gelatiumm matrix to form spherical ootemies. Cells 
globose, contents granular, blue-green (Fig, 6, pt. 1), Aphanocapxo grevtifei 
(Hass) Rabenhorst. 


FitAWfi!m)Cs Foumb. 

(A) Tlie triclKwnefl consist of a single uniform row of cells, not branched, 
hctcrooyKts alisent. Enclosed in more or leas gelatinous sheatlis of variable 
siso. Family; OfiCtMiATOBlACEAK. 

TriHioincs not more than one in a sheath, filaments unbranrhed. Rub-family; 

Lvnobviwb 

Trichoiiie narrow, twisted into a regular spiral, the coils apart (Fig. 7, pl. I). 
i5p»rttlino ntajor Kvits. Trichomes lelatively wide, coils cloeely arranued (Pic. 
8 , pl. I). S. turfoea Cram. f ^ y ^ 
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A COW BUG iANCHON PILOSUM, WLK) INJURIOUS 
TO LEGUMINOUS CROPS IN MALABAR'' 

BY T. V. RAMAKRISHNA AYYAR, 

Retired Govt. Entomologist, Coiinbotore, S. India. 

Though insects of the bug family Membracidae, known popularly by 
such names as tree hoppers, cowbugs, hornbugs, little devils, etc. are 
found distributed all over the tropics, hardly any one of them has so 
far been noted as a plant pest of any appreciable economic importance. 
Neither Lefroy nor Fletcher in their important publications on Indian 
insects speak of any of these bugs as plant pests in India. They only 
refer to one insect of this group Oxyrachis farandus, F. which is com¬ 
monly noted breeding on Red gram. Acacia arabica and Cassia species 
and which is never found so far to cause any appreciable damage to 
their host plants. 

During his recent entomological studies in South Malabar, the 
writer came across a species of this family appearing as a sporadic pest 
and causing appreciable harm to lab-lab, cowpea and allied leguminous 
plants. It was noted as rather serious on lablab vines for two seasons 
in succession in 1935 and 1936. Since there is no record of any such 
injurious insect from S. India so far, and since the insect is quite 
different from Oxyrflcli/.s tarandu.s F., it is proposed to present this 
short paper on this insect and on its bionomics noted so far. 

Extent and nature of damage. The insects begin to appear in 
small members first on the Cownea (Vi^na Catiang) crop early in July 
after the first monsoon rains. From this crop the insect transfers its 
activities to lablab during the autumn months and continues till 
early summer. The external indication is the existence here and 
there on the vines of oval gall-like enlargements which, when cut, 
show a regular series of numerous cigar shaped eggs of the bug thrust 
by a female insect, which give rise to the early generations of the 
season. In course of time adults and young bugs are noted perching 
like small spines or thorns on the vines and shoots, and these suck the 
plant sap. Apart from the damage done to the vines during the 
process of egg laying by the female puncturing and irritating the 
vines, the bugs in their different development stages suck up the plant 
sap from the tender portions and allow the distal parts to fade and 
gradually die out as in the case of plant lice attack. In bad infesta¬ 
tions numerous young vines are found fading and dried up, and 
several gall like formations are found on the vines, which easily snap 
when handled. The insect is found in all its stages resting and feeding 
on the tender shoots and pods, and when disturbed the adult hops off 
in its characteristic style only to perch on an adjacent shoot. 


“ Paper read at the Indian Science Congress, 1937. 
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We may mention here that the present rot in the working of the 
Land Mortgage Banks set in with the beginning of the world depres¬ 
sion and that the defaults in the payment of instalments are not due 
to any decline in the productive capacity of the land, but to the fall in 
prices which has reduced the monetary value of the agriculturist’s 
income, their liabilities with regard to land revenue and repayment of 
principal and interest of their loans remaining the same. If a method 
could be devised by which the fluctuations in agricultural prices could 
not be much felt by the debtors, the repayments of instalments will 
tend to be more regiilar and the financing banks as well as the producers 
of raw materials will be relieved of their periodical anxieties. 

It looks to us that commutations of cash obligations into those of 
the agricultural commodities of the tract on the basis of the then 
existing prices and treating them in the same way as long term cash 
loans with regard to the fixing up of instalments to be paid in kind 
would go a great way to ameliorate the condition of the ryot. We also 
wish to add that the valuation of the land and their probable income 
can also be done in terms of the common commodities of the regions 
concerned. We are fully alive to the fact that this method will bring 
in more complications in respect of the proper assessment of the grade 
and class of the material tendered, their storage, and disposal, and will 
mean the transference of the risk involved in the price fluctuations to 
the primary banks creating a feeling of insecurity in the minds of 
debenture holders. We feel sure however that with the joint efforts 
of competent financiers, actuaries and members of Co-operative and 
Agricultural Departments, a way could be found to solve these pro¬ 
blems to the best satisfaction of all concerned. The Government of 
the United States of America have recently outlined a scheme of crop 
insurance against drought and other causes of failure. The most 
fascinating point in that scheme is that the premia will be collected in 
kind and stored in Government warehouses as reserves against lean 
years. A measure somewhat on those lines can be thought of. We 
may state that the idea is not novel as such grain banks were in 
existence in Italy, and Spain a few decades ago. 

Incidentally it may be pointed out that at the Conference of Land 
Mortgage Banks of Madras held in last October, a resolution was 
passed to the effect that sale societies are to be established at the head 
quarters of primary banks. These societies if organised will prove 
quite handy for the disposal of the produce stored in the warehouses 
that will have to be constructed according to the proposed scheme. 
The new system of payment of loans in kind and storing them will 
also produce a wholesome effect in the market by steadying and 
bettering the prices of these commodities. It may further be utili.sed 
for the spread of the Departmental strains by insisting on the members 
to pay the instalments with the produce of specified strains. 
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The insect and its bionomics. Membracid bugs are easily made 
out and differentiated from other plant bugs by their small size, and 
particularly by the peculiar structural variations of the prothorax in 
them. This part of the body, takes different shapes in these bugs 
forming a short horn like process on either side and into another 
distinct posterior process ; these structures often take curious bizarre 
shapes in different species and have gained them the name hornbugs 
on that account. The membracid noted in this connection has been 
identified as A^ichnn pilosum Wife. Of the half a dozen species of 
Anchon noted so far from India, this species A. pilosum has a wider 
distribution having been recorded from N. India, Bombay, Ceylon and 
S. India. From its face to the tip of the wings it measures 3*/^ to 
6 mm. The posterior pronotal process is long and sharply pointed 
backv/ards and extends beyond the posterior end of the body. The 
lateral processes or horns are short and blunt though distinct. Eyes 
are very small and the wings project beyond the body which is later¬ 
ally compressed. Head and pronotrum, brown testaceous in color; 
grey pilosity formed all over the body, the post process brown but 
dark at rip. 

As stated before, the eggs are laid in groups, each egg being laid 
in a puncture made into the growing succulent plant tissue ; these 
eggs hatch in 3 or 4 days into active greenish nymphs. These nymphs 
have gregarious habits and are often found near the adults and the 
eggs ; they are generally fringed with short spines all over the body 
surface and feed exactly like the adult bugs on the plant sap. They are 
neither able to hop nor fly like the adults when disturbed ; they either 
crawl away or drop down.' In about two weeks’ time, during a normal 
season, one generation of bugs attains maturity. In this way numer¬ 
ous generations are produced under favourable conditions the pest 
multiplies and the host plants suffer. So far no natural enemies have 
been noted. On the other hand the activities of the bug are encoura¬ 
ged and helped by ants as in the case of plant lice. Just like plant lice 
these bugs also throw out a sweet juice very much sought after by ants. 
The particular ant found closely associated with this insect is a pale 
honey colored long legged camponotine ant Plagiolepes J. known 
locally as Sonan; it is a fairly common ant found in gardens and 
households all over Malabar and South Kanara districts. Colonies of 
these visit the nymphs and adult bugs, tickle them and get the honey 
dew drops ; they also convey the nymphs to secure places on the host 
plant and tend them like cattle—hence known also as Cowhiigs. The 
presence of ants on these leguminous plants often indicate the presence 
of these membracid bugs also and often give us some clue as to the 
exact whereabouts of these bugs on the plants. 

Control measures. Though when neglected these bugs cause 
appreciable harm, the pest can be easily controlled with proper 
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prophylactic and remedial measures. In the early stages, if the adults 
and the egg galls are hand picked and destroyed, the insect may not 
assume pest form, but if no attention is paid to it in the early stages* 
both handpicking and contact washes may be employed with success, 
even when the bugs are found in numbers. This being the first case 
of a membracid bug which has shown pest propensities in S. India 
during his thirty years’ experience in S. India, the author has thought 
it may be interesting to present a short account of such an insect and 
elicit information and suggestions from economic entomologists in 
other parts of India. 


UKI¥ERSITY OF MADRAS 
MAHARAJA OF TRAVANCORE CURZON LECTURES ON 

AGRICULTURAL ZOOLOGY 

By Dr. T. V. RAMAKRISHNA IYER, B.A., Ph. D., 

Retired Government Entomologist, Madras. 

President ;—R. C. BROADFOOT Esq., N. D. A., C. D. A.. 

Principal, Agricultural College, Coimbatore. 

Mr. President, Ladies & Gentlemen, 

I feel it my first duty this evening to express my thanks to the 
Madras University for the honour they have conferred on me by 
selecting me to deliver this year’s lectures on agriculture under the 
Maharaja of Travancore Gurzon foundation. 

I certainly consider it a unique honor to be granted the previlege 
as an old graduate of the University of being associated with its many 
distinguished alumni who have left their mark as University lecturers; 
nor can I restrain my feelings of pride and pleasure at my being asso¬ 
ciated with the lectures endowed in memory of the famous viceroy 
Lord Gurzon ; for, little did I dream of such an association with this 
great personality, when in the spring of 1905, as a raw recruit in the 
newly started Agricultural Research Institute. Pusa, I had the previlege 
of witnessing Lord Gurzon laying the foundation stone of the first 
Agricultural Research Institute in India. 

I am particularly thankful to the University for graciously 
allowing me to deliver the lectures on the prescribed agricultural 
subject at this place (Goirabatore) where, in my opinion, subjects on 
agricultural topics are sure to command perhaps a better or at any 
rate an audience which can better evaluate the performance of the 
lecturer for obvious reasons. And this has given me an opportunity 
of coming into contact and renew acquaintance with the many 
officers and students of this institution with which I was intimately 
connected for over 25 years and from which I retired only a couple of 
years ago. The previlege therefore of allowing me to deliver the 
Gurzon memorial lectures have enabled me to recall the days when 
I first entered the Agricultural Department and that of being allowed 
to deliver the same in this institution has helped to remind me of my 
connection with it until recently. I beg to be excused for this per¬ 
sonal note. Goming to the subject prescribed for the lecture viz.: 
“Agricultural Zoology’’, 1 have again to thank the University autho¬ 
rities for giving due importance to a subject which has received scant 
attention from any of the Indian Universities ; until about the middle 
of the last century biological (Botanical and Zoological) studies were 
persued more with the idea of discovering and elucidating scientific 
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phenomena than with the object of utilising the knowledge so gained 
towards the every day needs and practical affairs of humanity; in 
other words very little attention was paid to the applied aspects of 
biology as compared with the purely academic and intellectual sides 
of it. This has been the case with ail the Indian Universities which 
have biological subjects included in their curricula of studies. To add 
to this, there have been existing in recent years among many scientists, 
especially among many men trained in or connected with the famous 
universities of the west some short-sided and unfortunate ideas re¬ 
garding the applied aspects of the natural sciences. Many of them 
have been feeling that pure Botany or pure Zoology is of higher 
scientific status than applied Biology and that the Economic Zoologist 
or Botanist occupies a lower caste. At the International Conference 
of Botanists in London 1930 one of the leaders exclaimed thus. “ At 
this conference let us have pure botany, real botany; we do not want 
all that applied stuff”; another said that “we discover facts and 
principles and you merely apply them to particular problems and 
nothing more ”. The late Dr. Barber one of our pioneer agricultural 
officers in Madras, under whom I had to serve for some time, has more 
than once taunted me with the remark that Economic Entomology is 
all a bundle of methods. In certain quarters there is often a three 
cornered fight between the research worker, the university professor 
and the applied biologist. The research worker is looked upon by 
some as an inoffensive but curious member of the social order moving 
in his own rut and knowing hardly anything of the outside world ; 
the teacher is snubbed as an academic automaton whose place can be 
easily replaced by a gramaphone, and the applied biologist is regarded 
as a boorish plug of a farmer or mechanic with neither culture nor 
status. I have worked in all the three capacities and in my opinion 
all the arguments are but half truths. It is however gratifying to 
note that all this snobbery and mutual bickerings especially those 
between the pure scientist and the applied scientist are gradually 
disappearing and that they are beginning to realise that it is the proper 
balance between the two aspects that should be maintained. In the 
words of professor. Coulter ‘‘ The physical needs of man great as 
they may be, must never obscure the intellectual needs of man, espe¬ 
cially as the trained intellect is the speediest agent in meeting physical 
needs. On the other hand the intellectual needs of man, noble as they 
may be must never lose sight of the fact that the speediest results are 
obtained by the enormous increase of experimental work under the 
pressure of physical necessity.” The rapid strides of civilisation, the 
general growing rivalry among the more advanced nations in the 
exploitation of the rich tropical regions, the frequent wars in that 
connection and the consequent economic needs of human communities 
all over the world—all these are compelling man to look for the applied 
aspects of the different sciences for his future needs. Nor has it to be 
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forgotten that it is on the foundation of agriculture that all human 
activities and thoughts depend in the last resort and that agriculture 
is mainly applied biology. Above all the late war and the events that 
have followed have demonstrated with great force the absolute depen¬ 
dence of all phases of industrial life upon the single industry agricul¬ 
ture, which, with its associated activities forms the one primal 
all essential requsite in the successful prosecution ofany enterprise, be 
it war or peace. The realisation of these stern facts has within recent 
years given a stimulus to the advance of the applied science. Applied 
chemistry, applied physics, and economic biology have nowadays 
begun to loom large in scientific circles and experts in responsible 
quarters have begun to feel that the motto of applied science and pure 
sciences should be the same viz. “ A practice based on the science and 
a science that illuminates and extends practice”. It may also be con¬ 
cluded generally that all science is practically one though for conveni¬ 
ences it is divided into different aspects that pure science is often 
immensely practical that applied science is often very pure, and that 
between the two there is no dividing line, both being essential for the 
intellectual and material needs of man. My idea in giving experience 
to the above remarks was just to indicate the past and present status 
of applied sciences especially, of applied zoology in India and elsewhere. 

Let us now pause for a while and see what the terms applied 
zoology, Agricultural zoology etc.^—terms which are of comparitively 
recent origin^—connote, and comprise in their relation to the science of 
zoology. As we all know. Zoology is the science of animals —the 
unravelling of the problem of the origin and nature of animal life—a 
problem whose complete solution will be the crowning achivement of 
humanity; and this has been attacked in many ways from the days of 
Aristotle.. Until about the middle of last century however zoological 
studies were mainly devoted to the following lines. 

Different aspects of zoological study. 1. Morphology. The 
study of the form and the structure of bodies of animals. This includes 
Anatomy, Histology, Cytology and Embryology. 

2. Physiology. The study of the fuctions of the different parts 
of an animal separately and in relation to the organism as a whole. 
This deals with the process of feeding, waste repair, etc : studies on 
the physics and chemistry of protoplasm may also be included here. 

3. Evolution. Study of the process which has brought about the 
great variety and wealth of animals and their distribution and space. 
Includes Zoogeography, Palaetonomy and Genetics. 

4. Taxonomy. Classification of animals (Systematic Zoology). 

5. Ecology. Study of the relations of animals to their environ¬ 
ments both living and nonliving, and the various adjustments. 

Though investigtions on these lines have been fairly comprehen¬ 
sive and exhaustive, have formed the foundations for all aspects of 
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zoological studies in the future and have produced remarkable results 
in the past, aspects of zoological studies regarding animals in their 
relation to man —in other words—the economic or applied aspects of 
the science began to receive serious attention only within the past 
two hundred years or so. Of course, from the very early days when 
half civilised man gave up his hunting and predatory habits for a 
settled life and began to grow crops and tend cattle, the various forms 
of life associated with these early activities also became his life long 
companions for weal or woe; gradually during ages of civilization as 
man began to clear wild jungle and grow crops in large areas for his 
food, clothing and other material needs, his relation with different 
forms of life became more and more pronounced. But excepting 
perhaps some of the higher animals like cattle and domestic animals 
the rest of the animal world interfering with man hardly ever 
received our serious attentions till recently. 

What is economic or applied zoology and what is its scope? It is 
the study of such animals which are, in brief the friends and foes of 
man ; in other words it is the subject of animals’ and human welfare. 
Human welfare may be briefly brought under three main headings— 
Health, Wealth, Social and intellectual welfare. Applied or economic 
zoology therefore is the study of the relations of animals to man, and 
the utilisation of such knowledge in his endeavours to satisfy the 
above aims. 

Table I. 

Important Group of animals. 


Animal Kingdom 

Phylum. 

Protozoa, One celled animals. 


divided into 

do. 

Porifera. Sponge. 


Phyla, 

do. 

Coel&nterata. Jelly-fish, corals etc. 



do. 

Echinodermata. Starfish, Sea urchins etc. 


do. 

Ptathyhehmnthas. Flukes, tapeworms etc. 


do. 

Nmiathelminthes. Round worms, worms etc. 


do. 

Annulata. Earthworms, leeches etc. 


do. 

Mollusca. Snails, oysters, slugs etc. 



do. 

Arthropoda. Insects, Crustacea, myriapoda, ara- 




chnida etc. 


do. 

Chordata. Higher animals. (Vertebrata). 



Lower animals. (Invertebrata). 



Table 11. 


Applied or Economic 1. 

Mammalogy. (Higher animals) 


Zoology (groups). 

2. 

Orinthology. (Birds) 



3. 

4. 

Entomology. (Insects) 
Helminthology. (Worms) 1 

Agricultural 

Zoology. 


5. 

Protozoology. (Protozoa) j 


6. 

Carcinology. (Crabs prawns etc.) 



7. 

Malacology. (Mollusca) ^ 

1 


8. 

Ichthyology. (Fishes) 



9. 

Herpetology. (Reptiles) 



10. 

Hydrozoology. (Corals etc.) 



11. 

Poriferology. (Sponges) 
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The two tables might give us some idea of (1) the main sub¬ 
divisions of the Animal Kingdom and (2) of those groups which 
possess some economic importance. Of the 11 divisions shown, which 
in my opinion, play a good part in economic zoology, those from 1 to 
7 can be conveniently grouped as animal communities which have 
something to do with agriculture. If however we employ the term 
farming or farmer in the wider senses that they are at present used, 
there is hardly any group of animals which cannot be brought under 
the above category, for, we hear of ostrich farms, snake farms, coral 
farming etc. Thus practically Agricultural zoology comprises almost 
the whole of the held of economic zoology. 

Economic Zoology in India. Zoological work in India has been 
persued in different parts of India from very old times and numerous 
valuble works have been published till now on Indian animals. Most of 
these latter, though extremely useful to modern workers in numerous 
ways were generally of a descriptive, systematic or faunistic nature. 
From about the middle of the 18th century numerous zoological 
workers came into prominence. Such were Dr. Koenig of the Tran- 
quebar mission—who wrote about white ants—Drs. Kerr and Anderson 
of the E. I. Co., who wrote on the lac insects and Dr. Buchanan the 
famous traveller who wrote on the silk worms. By about the second 
half of the last century considerable facilities and encouragement were 
afforded for the study of natural history subjects by the starting of 
institutions like the Asiatic Society of Bengal, The Bombay Natural 
History Society and the Indian Museum. The publications issued by 
these bodies ever since their birth, have included numerous valuable 
papers on the natural history of India. The real incentive how'ever, 
for intensive investigations on agricultural zoology came from the 
interest shown by the Government of India in agricultural matters 
and the creation of the Imperial Department of Agriculture in India 
in 1901 and the appointment of the Imperial Entomologist to the 
Government in 1903. The first imperial Entomologist was the late 
Professor Maxwell Lefroy who died under tragic circumstances in the 
cause of science and under whom I had the previlege of getting my 
ABC in Agricultural zoology. Our previous knowledge of agricul¬ 
tural or economic zoology was very scanty. Chief among those which 
devoted some attention to animals of economic importance wms the 
periodical known as the “Indian museum notes” from 1890—1902 
which confined its activities chiefly to Economic Entomology. “The 
pests and Blights of Tea ” by Watt and Mann was another. The Fauna 
of British India volumes on various animal groups published by Govern¬ 
ment during these years have been of very great service to Zoologists, 
though they weie purely systematic and faunistic. The first really 
important work on Agricultural Zoology in India was issued in 1906 
viz. Prof. Lefroy’s “ Indian Insect pests ”. Mr. Stebting of the forest 
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department published his “Manual of Forest Zoology in India” in 
1908 and the next important work on applied Zoology was Fletcher’s 
book “Some South Indian Insects” published in 1914. Since that 
year considerable work has been done on the various aspects of applied 
Zoology in different parts of India, especially on Agricultural Ento¬ 
mology. A some what detailed account of this history may be found 
in my paper published in 1926 on the “ Rise and Progress of Entomo¬ 
logy in India 

I shall now proceed to give you as briefly as possible some account 
of the different aspects of Agricultural Zoology with special reference 
to South India with the help of some lantern slides, I had prepared in 
this connection. The subject can be dealt with in one or more ways; 
one method is to dwell on the work of the Economic Zoologists on 
the different animal groups having relations to agriculture, in their 
natural order, another way is to treat the economic aspects of animals 
under different categories such as animals concerned with plants, food, 
clothing, diseases store-products, livestock etc. I am taking up the 
former method with slight modifications and shall rapidly refer to 
each of the important economic groups of animals, indicating their 
relations to human welfare, especially in relation to South Indian 
Agriculture. Anything like doing full justice to a large and growing 
subject of this nature is far beyond the possibilities of even half of a 
dozen lectures; as such, my idea is to place before you in these two 
lectures a brief and succinct survey of the more important aspects of 
the subjects which might perhaps create in some of you at least, some 
interest on an important subject like this which affects human interest 
to a very great extent, I may tell you at the outset that among 
animal groups, which I just pointed out to you as economically im¬ 
portant, there is one division viz. insects which is far more important 
from an agricultural point of view than many others and which has 
received very great attention at the hapds of Economic Zoologists. I 
hope to deal with this subject of Agricultural Entomology which 
deserves some special attention after I finish with all the other groups. 
Starting from the lower ranks of the animal kingdom we have the 
protozoa or unicellular organisms. It will be seen that in no group 
of animals has work of such remarkable nature and magnitude been 
done in such a comparatively short period of time as in this group, and 
the branch of protozoology having advanced by leaps and bounds, has 
almost outbeaten many other branches of biological study, in its 
economic importance. The wonderful researches in the aetiology of 
malaria, yellow fever, and sleeping sickness, the study of their causa¬ 
tive organisms and their life histories in different hosts—these alone 
of the many other discoveries with the protozoa will be sufficient to 
indicate some of the outstanding triumphs of modern biological in¬ 
vestigations. 
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Pathogenic. 

Protozoa {Agricultural). 

Malaria Plasmodium spp. In man and cattle 

Pebrine Nosema hombycis In silk worms 

Cattle Disease Trypanasoma spp. In horses and cattle 

Yellow fever Leptospira icteroides In man. 

There is possibly no greater source of loss to the tropical farmer 
than that occasioned by the inroads of insidious malaria. It has been 
shown more than once by competent authorities that in many fertile 
areas of the world, the progress of agriculture has been greatly 
retarded by this one factor. The actual loss in money, lost time, 
employers liability and depleted energy due to active and latent 
malaria are almost beyond powers of computation. Any one knowing 
of anything of our hill plantations can testify to the troubles and loss 
caused to coffee and tea planters during certain seasons in tbe year 
when whole gangs of coolies aredown with malaria, completely upsetting 
the work in the estate. Other studies worth noting are the researches 
in connection with the protozoan organisms causing Pebrine in silk¬ 
worms, Kala Azaar in man, Surra in horses and Texas fever in cattle. 
Though most of the investigations are relating to veterinary and 
medical branches the application of such knowledge in the alleviation 
of pain and the treatment of some of the deadly diseases to which man 
and beasts are subject to, has gone a great way in helping agricultural 
progress. According to Dr. Balfour of the London Tropical School 
of medicine the deaths due to malaria may be put down roughly at 
2 million people every year. Malaria, yellow fever and kala azaar are 
considered as rural diseases and levy a heavy tax on the human and 
cattle strength of many countries which depend for their prosperity 
mainly on agricultural progress. Pebrine affecting silkworms is the 
earliest known of protozoan maladies, and this disease was on the 
point of completely ruining the silk industry of France when Louis 
Pasteur the farmer bacteriologist saved the same by his studies of the 
pebrine organism (Nosema bombycis) and suggested his method of 
microscopic selection of seeds. Further recent studies on pebrine by 
Hutchinson in Pusa have considerably helped the silk rearer in India 
in combating this dire disease of silkworms found in South India 
Bengal and other provinces. The investigation on the protozoan 
pathogenic organisms connected with the various protozoan cattle 
diseases in India are being carried out by experts at the Imperial 
Veterinary Institute, at Mukteswar. 

Before leaving the protozoa it may be interesting to make a passing 
reference to the recent researches in soil protozoa and their effect on 
field crops. The biology of the soil fauna and especially, the 
microbiology—a knowledge of the activities of soil protozoa is a branch 
of zoology which has not as yet progressed sufficiently in India to 
enable us to know its economic value. It is believed that some of these 
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protozoa in combination with bacteria produce certain beneficial and 
injurious effects on the soils. Russel and Hutchinson have propounded 
a theory to the effect that many soil protozoa are injurious to the 
growth of plants and that a partial sterilisation of the soil yeilds better 
crops; this new theory is likely to lead into interesting avenues of 
investigations. 

Leaving unicellular animals we come to the lowest of multicellu¬ 
lar forms, the group porifera including the sponges. It is probably not 
known to many that sponges are of animal origin and that they have 
some economic importance. The bath sponge of commerce used for 
toilet and other purposes is the fibrous skeleton (called spongin) of a 
colony of minute sponge organisms; this skeleton is rough when dry 
and smooth when wet. The studies on these creatures have shown 
that they can be artificially cultivated from cuttings of the live colonies 
in shallow water and at present sponge farming on a large scale is 
carried on in parts of the Florida and the Mediterranian Coasts. Of 
course not having direct agricultural relations we need not dilate on 
these creatures. 

Worms. From sponges we go to the next higher group the 
Worms, which constitute a very important division of animals both 
from the purely scientific and the economic points of view. This 
branch of zoology which is known as Helminthology has received con¬ 
siderable attention from very early times, and latterly the economic 
importance of these creatures to both higher animals and man has 
received special attention both from medical men and agriculturalists. 
From an economic point of view Helminthology can be studied in 
three important directions viz. in relation to man and livestock in 
relation to Agriculture and in connection with what is known as 
Biological control of pests. 

The relation of worms to man and livestock consists in many 
worms living as internal parasites in higher animals and seriously 
affecting their health. In this respect worms form a very important 
group to constitute the subject of Animal Parasitology. The most 
important of these parasitic worms are what are known as tape worms, 
flat worms and round worms, and the well known representatives are 
the liver fluke {Fasciola spp), the tape worms of sheep, ox, pig and man 
{Taenia spp), the human pin worm (Enterohius) the filariasis worm 
(Filaria), the guinea worm {Dracunculus) and the notorious hook 
worm {Ancylostoma). According to Cameron ‘‘ the liver fluke costs 
Great Britain at least a million pounds yearly and about 10 % of all 
sheep die yearly from worms. It is well known that numerous diseases 
and bodily troubles are caused by many of these helminth parasites to 
cattle and farmers and great loss is caused by their passing their lives 
in two or more hosts. It may be emphasised that as in the case of 
malaria, the trouble caused by the hook worm parasite in the different 
areas of the world is something very serious and noteworthy causing 
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considerable,reduction in industrial efficiency in tropical farms, plant¬ 
ations and factories. The humanitarian work that the health board 
of the Rockfeller foundation is doing in the direction of alleviation of 
diseases, especially in relation to malaria and hook worm trouble in 
various parts of the world is one which cannot be sufficiently admired 
and appreciated by the world at large. The representatives of the 
foundation have been and are still doing work on malaria and hook¬ 
worm in Ceylon and South India. To quote from their report for 
1925 “ An intensive study of the results of hookworm, treatment of 
coolies on a tea estate in Ceylon showed that treatment was followed 
by a rise in the number of red corpuscles in the blood and of the 
haemoglobin index and by a reduction in the number of coolies at the 
dispensary and in the hospital and also in the number of working 
days lost.” Speaking of helminths affecting livestock many are the 
ailments caused to milch and work cattle, horses, sheep and other 
farm animals, the common ones being liver rot, gastritis, intestinal 
troubles, lung troubles etc. The Imperial Bureau of Agricultural 
Parasitology in England and the Animal husbandry wing of the 
Imperial Council of Agricultural Research in India are now dealing 
with this aspect of Helminthology seriously affecting livestock which 
forms the back bone of agriculture and it is hoped very substantial 
results will follow. 

As regards the direct relation of Helminths to agriculture we 
have the Eel worms which play a very important part. These are 
minute round worms living as plant parasites and occuring in 
thousands in the soil with great diversity in form and habits. Though 
many of these soil forms are harmless some of them cause very serious 
disease on plants. It may be surprising that the larvae of some of 
them {Angiullulina sp.) revive when moistened after remaining in a 
dessicated state for seven years, and that some [Hoterjdera sp) can lie 
dormant in the soil for a period of ten years or more. Three genera 
of this group form the most important of these plant pests [Aplen- 
choides spp.) attacking chrysanthemums, strawberries, currants, etc. 
and causing leaf blotches, galls, bud rot etc. This is not recorded in 
India as far as I know. 

Anguillidina (Tylenchus) a species of this genus— A. angusta is 
known to cause the Ufra disease of paddy in Bengal; other species are 
known to cause cockle in wheat and galls in rye and grasses and 
diseases in'potato, clover etc. 

The third genus is Heterodera including the most notorious of 
these plant eel worms. The root knot eel worm (H. marioni C.) is 
the best known of these, causing galis in root and stems, of many 
plants. According to Goodey more than 850 plants as hosts of this 
creature have been recorded and numerous workers have carried out 
substantial investigations on this group all over the world. In South 
India many of our common garden plants, vegetables and crops like 
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pepper, betelvine, tea, pulses, etc. have been found subject to the 
attacks of this eel worm. Mr. P. N. Krishna Iyer of this Institute 
has recently studied the subject and has published some very good 
papers on this eel worm. The Imperial Bureau of Agricultural 
Parasitology, London, is also engaged on intensive studies in this 
direction. One other aspect of nematode activities in connection with 
agriculture is the discovery that some genera of these parasites are 
acting as natural agents in pest control ; some of these nematodes 
have been found infesting pests like locusts, leaf and bark beetles, 
leaf hoppers etc. Well known genera of worms in this direction are 
Mermis, Gordins and Monnonchus. Though sufficient work has not 
been done in this direction, the subject offers a new and excellent line 
of pest control with the help of worm parasites as natural enemies, 
especially in the control of insect pests of crops. Before we leave the 
group of worms reference may be made to two other subdivisions 
belonging to this great group viz., the Earthworms and the Leeches. 
It is common knowledge that earthworms and their earthern casts are 
very familiar objects in our garden and fields and that they are useful 
to the soil in various ways though unfortunately they sometimes get 
mixed up as doubtful agents of mechanical mischief in company with 
eel worms as in the case of the trouble in the betel-vine gardens near 
Coimbatore. It is found that earthworms make some of the manures 
more assimilable by the soil, ventilate the latter and bring up large 
quantities of earth which has passed through their gut. Darwin’s 
studies on earthworms is perhaps well known to most of you and 
according to him “ the level of an acre of soil in England is raised by 
earthworm casts by one tenth of an inch each year." In some of our 
ever green and moist forest areas and foot hills, very long earthworms 
are found measuring upto a foot and a half or more in length. Our 
commonest genus in South India is pheretima. Flat worm.s (Tur- 
bellaria) like Bipalium and centepedes (Lithofires etc.) are found to be 
the special enemies of these earthworms. Leaches, which are well 
known from very ancient times as having medicinal properties, also 
play their part in relation to agriculture. Those who have visited 
any of the hill estates, in the Nilgiris, Anamalais, Goorg or Travancore 
might have experienced the trouble caused to men by leeches in the 
coffee, rubber and cardamom plantations. Hardly anyone entering 
any of these moist plantations in the forest valley escapes from the 
attentions of those blood suckers. Their work is so cleverly done 
that their attack is hardly ever felt or noted until long after the 
creatures have sucked sufficient blood from the host. Coolies working 
in such plantations suffer a good deal though they occasionally resort 
to various devices and local drugs to check the trouble. The common 
hill leeches in S. India belong to the genus Haemadtspa. 

I may also just touch one other fact in connection with the 
economic aspect of worms, though it is not of any direct agricultural 
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importance viz. the relation of some larvae of marine worms in pearl 
formation. Pearls inside oysters are now believed to be caused among 
other ways by the deposition of nacreous matter around the larvae of 
parasitic worms attacking oysters; and in Japan after Prof. Mitsukuru’s 
studies they have started production of pearl by artificial introduction 
of foreign particles inside the bodies of oysters. 

Mollusca. Regarding the group of mollusca or (shelled animals) 
the study of which forms the science of Malacology we have not much 
to note from a purely agricultural point of view. Most of these are 
aquatic animals and include the oysters, the proverbial slow moving 
snails and slugs, cuttle fish etc. Many of these are used for food but 
some of them are occasionally noted as pests of crops. These latter 
include land snails or breathing forms ipulmonata) which are 
occasionally found attacking aloes, hedge plants and even some culti¬ 
vated crops like vegetables and flowering plants. The common ones 
I have found in S. India belong to the genera Xesta, Rhacis and 
Ariophanta. During the summer months hundreds of these are found 
attached to hedge plants apparently hibernating. In parts of the 
Tanjote and Godavari Deltas occasional trouble is also caused by some 
molluscar forms, to growing paddy. These have to be further investi¬ 
gated for correct information as to the real damage done if any. Snails 
are a delicacy in France—in restaurants snail dish “ Escargot ” is sold. 
Snaileries (farms) also exist around Paris. Slugs are, as you all know 
fleshy, slow moving creatures, which leave a trail of shining slime 
behind, often met with in our gardens. iThough in some other 
countries they are noted to cause damage to plants such as rubber, 
tobacco, sweet potato etc. we have not yet noted any slugs with real 
pest propensities. Limix and Parmarion are the well known genera 
of these slugs. It will be interesting to note that the larvae of glow 
worms (Lampyrids) are very effective enemies of these land mollusca. 
Before leaving this group, I might invite your attention to the close 
relations existing between the liver fluke {Fasiola) mentioned under 
worms and snails (Limnooa spp) and to the fact that the former passes 
part of its early life in the body of the latter as an intermediate host. 

We will now come to the consideration of the economics of the 
higher or vertebrate groups of animals, especially in their relations to 
agriculture. There is hardly any necessity here to dwell on the well 
known mutual relations of man and many higher animals like cattle, 
horses, sheep, dogs, poultry etc. which have become his life long 
companions from very ancient days—such subjects are generally 
treated under separate branches like Animal husbandry, Stock raising, 
Sheep breeding, Poultry farming. Pig rearing etc. etc. I shall therefore 
refer only to those higher animals which are known to be harmful or 
beneficial to agricultural interests in different ways, about the econo¬ 
mics of which our knowledge has been very scanty till lately. 
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The studies on fishes (Ichthyology) especially those relating to 
the recognition of edible and poisonous forms, their breeding, spawn¬ 
ing and migrating habits and the methods of artificial propagation 
(Pisciculture) preservation and canning—have all within the last few 
decades progressed so much as to create various famous and flourishing 
fisheries all over the world. In India we have fisheries departments 
under most provincial governments to attend to this important aspect 
of applied zoology. From the farmers’ point of view the discoveries 
of fish, feeding on malarial mosquito larvae are of great importance. 
In South India species of Heplochilus, Marcrones and Barbusihave 
been noted as such and trials are being made in different places to 
introduce such useful forms in malaria ridden areas. It may be inte¬ 
resting to note that among fishes one creature, an eel, a snake like fish 
(Opichthys boro) known in tamil as the “ Anaikuthu parapu ” is now 
and then found doing some appreciable harm to paddy fields and salt 
pans along the coastal areas of the Bay of Bengal from Ganjam down 
to Negapatam. The damage it really causes (known in telugu as 
’Ramasuli’) is not like that caused by other animals any direct harm 
to the growing plants; the injury done is indirect caused by numbers 
of this eel burrowing into and making wide passage across field and 
irrigation bunds and connecting the paddy fields containing fresh 
water on one side and the salt water channels or coastal tidal streams 
near the sea on the other. This causes the salt water of the estuaries 
to enter the paddy fields and affect the growth of the plant which, due 
to the ill effects of the salt water, wdther and often die. The damage 
done to salt pans by this same creature, often in company with crabs, 
consists in causing the brine collected in the pans for salt to pass away 
through the openings made and thus leaving the pans empty before 
the salt has crystallised out. A short account of the creature will be 
found in a paper of mine published in the Bombay Natural History 
Society Journal in 1932. 

Another point in connection with the economics of fish is the 
manufacture of fish oil soap from sardines for insecticidal purposes. 
It is perhaps not well known that while shoals of sardine are caught 
during certain years these disappear for a long time like locust plagues. 
This is an important industry along the Malabar Coast and our cheap 
contact insecticide for crop pests of different kinds is got from the 
factories in that tract. 

Some of us would naturally doubt as to whether such creatures 
as frogs and toads have any mission or economic importance in this 
world. As a typical animal for experimental purposes and dissection 
in science institutions the frog has been found very handy and it is 
practically the ‘martyr’ for zoological studies. It is perhaps not 
widely known among us that the frog is used as an article of food in 
many western countries, and I had occasions to find them being sold 
alive for food purposes in the markets of California. Regular frog 
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farming is carried on in different places and there is said to exist in 
Ontario a farm in operation for the past 30 years, producing every 
year 7000 living frogs, in addition to 500 lbs. of dressed frogs’ legs 
which is regarded as a special delicacy ; zoologists are employed by 
these farms to investigate into the life history, breeding season and 
habits of different frogs so as to keep the industry flourishing. All of 
us are familiar with the tadpole stage of the frog and it has bsen found 
by frog farmers that the tadpole does not change into the tailless frog 
unless the edge of the natural or artificial pond has a sloping side, and 
in its absence remains as a tadpole for months together! Another 
interesting and important problem, with which these frog farmers who 
have to keep thousands of frogs alive all through the year, is said to be 
that of feeding them; for, the frog does not eat anything that is not 
moving though the tadpole in the water eats anything. I have referred 
to these apparently unimportant facts just to give examples of how 
small points in zoological studies often become important economic 
problems. Toads and frogs are very useful as insect destroyers as is 
found by their presence in numbers near lights especially around 
electric lights in the streets which attract numerous small insects. 
Kirkland in bis account of his observations on the American toad says 
that the toad's food is made of about 88% insects and 16% of these are 
cut worms, and counting these cut worms alone he has estimated the 
annual saving to the farmer by each toad as 20 dollars or nearly Rs 60. 
During a pest of army worms he found in toad’s stomach 55 worms ; 
so that, as an insect destroyer the toad has few superiors. The 
common toad of our plains is a Bufo and of our frogs Rana. It will 
be interesting as has been done to some extent in the case of insecti- 
vorus birds, to study the nature of the insect food of frogs and toads 
so as to properly appraise the help they render in checking insect pests. 

Coming to the higher group Reptiles, the study of which is known 
as Herpetology it is found that many of them such as lizards, blood 
suckers, chameleons etc. are decidedly beneficial in that they are all 
mostly insectivorus. The amusing and clever work of the wall lizards 
(Geckos') around our lights during nights shows their insectivorus 
habits. The clever manner in which the green chameleon catches its 
animal prey is also pretty well known, how it suddenly throws out its 
long tongue and gulps the prey with the help of its secretion. Though 
snakes and crocodiles are known to us as dangerous forms to be taken 
care of in the fields and lakes, some of them are responsible for doing 
some indirect good, since some of them feed on rats and mice. It will 
be a very useful thing if the cultivator especially in snake ridden areas 
near the hills and forests gets some ideas as to the features of harmless 
and poisonous snakes so as to avoid risks and danger from these 
creatures. The cobra, the viper, the krait and the ecis are the really 
dangerous forms, one is likely to meet with in different parts of 
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South India. The Russel’s viper is a common form found in 
Coimbatore and during the early days of this college, hundreds of 
these have been killed from prickly pear bushes and field bunds. It 
will also be helpful if the cultivator knows something about the 
habits of crocodiles, since in some parts of Malabar and Travancore 
domestic animals cattle etc. and even he himself often run the risk of 
being attacked by these in the rivers and tanks. The turtles and 
tortoises belong to this same group but are not known to play any 
important part in relation to agriculture, though some of them are 
edible creatures. 

The study of the next higher group of birds (Orinthology) offers 
us a very wide field of economic possibilities. It is one of the most 
important of animal groups which affect the farmer and the layman 
in various ways. Many birds are used as food as we all know such as 
fowls, duck turkeys, snipe etc. From the layman and farmers’ point 
of view birds are generally classified into useful and injurious forms. 
Among the latter well known forms are the two species of crow, the 
Indian house crow and the jungle crow, Corvus splendens and Corpus 
macrorhynchus; these tw^o are very troublesome and lannoying near 
houses and on ripe cholam and other cereal crops, they are also 
insectivorus and do some good when they occasionally feed on crop 
pests like catterpillars, white grubs etc. It is a common sight to find 
the crow following the harrow in fields devouring soil insects such as 
white grubs, cut worm, etc. Of the other birds which may be classed as 
pests in South India we may note among the well known ones the house 
sparrow, (Passer) Bee eaters, (Merops), the green barbet (Thereicery), 
the parrots (Palaeornis) the weaver birds (Ploceus) the pigeon (Columba) 
the dove (Turtur) and the munias (Munia). There are also number of 
extremely useful and beneficial birds which help the farmer in not only 
destroying insect pests but also acting as flower pollinators in many 
cases. Among these the well known ones are the larks (Alanda) the 
drong (Dicrurus) the mynah (Acridotheres) sunbird (Arachnechthra) 
wood peckers (Brachypternus) the roller (Coradas) the shirks (Lanius) 
the tailor bird (Orthotomus) the paradise fly catcher (Terpasiplione), 
the night jar (Caprimulgus) the cattle egret (Biibulcus) the spotted 
owlet (Athene) the bulbul (Malpastes) the seven sisters (Crateropus) 
the tree pie (Dendrocitta) the common heron (Ardea) etc. 

There are again some birds which are of doubtful value as they do 
not stick to one particular kind of diet; such are the oriole (Oriolus) 
the crow pheasant (Centropus) the partridge (Francolinus) etc. The 
birds of prey including the kites, falcons and vultures are also bene¬ 
ficial to a certain extent in that they are sometimes scavengers and 
offal feeders; but often some of them are dangerous to poultry and 
small domestic animals. The brahmini kite (Haliastiir) is a highly 
insectivorus bird and feeds on also crabs in paddy areas. On the 
whole birds do a considerable amount of good work in helping the 
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farmer to get rid of insect and other vermin affecting his crops. A 
good deal of work has yet to be done however in verifying correctly 
the food habits of Indian birds, classifying them correctly as friends 
or foes of the farmer, and then utilising to the best of our ability the 
good work done by the former and devising ways and means to 
control the latter. 

Though not directly connected with agriculture, a passing note 
may be made of birds like the egret and the ostrich which are reared 
for their feathers and plumes which often fetch fabulous prices. The 
African ostrich, the largest of living birds (Struthio) sometimes reach- 
ing 8' in length is reared in ostrich farms in South Africa chiefly for 
its plumage. Its flesh is not eaten but the egg is relished and is said 
to contain as much food as two dozen hen’s eggs. In North India 
similarly there are farms for rearing the Egret (the cream white 
wading bird,) for similar purpose. In India we have also the peacock 
(Pawcnstalus) which is not only noted for its valuable feathers, but 
is regarded as a sacred bird as well. 

We now come to the consideration of the higher group of animals 
the Mammals including man himself and some of his oldest companions 
the cow, the sheep, horse, cat, dog etc. As I have already told you 
the economic importance of these higher animals is studied under 
special branches called Animal Husbandry, Stock rearing etc. Let us 
see which of the other mammals have become friends or foes of the 
farmer. Unlike the lower animals the higher animals generally frequ¬ 
ent only jungle and grassy areas and enter cultivated fields only occa¬ 
sionally but the harm they sometimes cause is very serious. Some of 
the commonest of these higher animals which often give a good deal 
of trouble to the farmer and fruit grower in South India are the 
jackals, wild pigs, the monkeys, squirrels, and rats. The jackal [Canis 
aureus) causes appreciable damage to coffee berries and sugarcane and 
frequents hills and plains, forests and open country. It is probably 
known to some of you that coffee seeds collected from the excreta of 
jackals in the coffee estates is sfdd to be of the best quality, since the 
animals eat only the well ripened berries. Nor is the nocturnal howl 
of the jackals during certain seasons unfamiliar to most of us, even in 
this college. Sugarcane and root crops also suffer from jackal attack. 
The depredations caused by monkeys in certain districts is well known 
and often found very serious. The commonest and the cleverest of 
the monkey pests we have in South India is the macaque (Maccacus 
silenus). It is found in the plains and the lower hills and is the one led 
by showmen and street beggars and the one infesting sacred shrines 
like Tirupathi, Palni etc. According to Jerdon “this is the most 
inquisitive and mischievous of its tribe and its powers of mimicry un¬ 
surpassed”. It is easily bred in confinement and docile when young. 
It has capacious cheek pouches and feeds on insects, roots, nuts, fruits, 
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cereals, and sometlines even crabs. I am experiencing great trouble 
from this creature in my small farm in South Malabar. These 
monkeys generally appear in gangs of 10 to 15 of all ages led by one or 
two hefty males which previously reconnoitre the area and lead the 
gang. The creatures destroy much more of the crop than actually use 
as food. The halo of sacredness attached to this creature as the 
‘Hanuman’ or his kinsman and the consequent fear of becoming a 
sinner by killing him has helped it a good deal to multiply and carry 
on its injurious work in fields and gardens with impunity. Occasional 
shooting of one or two of them or trapping them in cages and trans¬ 
porting them far away beyond rivers or hill ranges will be found to 
give some relief. It may be added that in some countries monkeys 
are trained to gather fruits and nuts and help man. The langurs 
(Semnopithecus) or the bigger monkeys which have no cheek pouches 
and which make a loud hov/ling noise generally infest only thickly 
wooded hill country and only confine their attacks to hill estates. 
The squirrels and rats are the chief representatives of the rodent 
mammals causing wide spread damage in various ways. The striped 
squirrel {Sciurus palmarum) is often found on all fruit trees and even 
steals grams and other food stuffs exposed for drying in the open. 
The damage done by rats, one of the most notorious and terrible pests 
among animals is too well known to receive any detailed record here. 
The commonest and most destructive of field rats is the southern mole 
rat (Gunomys Kok Gr). It attacks paddy, ragi, tapioca, lucerne, 
vegetables, and a variety of other cultivated plants. The domestic rat 
which belongs to one or two varieties of the (Rattus H), is a domestic 
pest all over S. India. The recent further notriety the rat has gained 
as the medium carrying the plague bacillus (Bacillus pestis) has added 
to our dread of this rodent pest not only as a field and domestic pest 
but as a disease carrier as well. 

The injury caused to man and his belongings like crops, cattle etc. 
by such wild animals as the tiger, the leopard, the bear, the elephant, 
the wild pig, the porcupine are well known especially in areas adjacent 
to hills, and forests. In some parts of South Ganara and Malabar 
elephants cause very serious damage to growing crops during certain 
seasons; one can easily imagine the nature of the damage caused when 
even one or two elephants spend a halt hour or so in a banana, sugar¬ 
cane, cardomamom, tea or coconut garden—The bear (Melursus) and 
the Porcupine (Hystri) are fond of roots and tubers ; in addition the 
former is destructive to bee hives on trees and even to toddy pots in 
palms. The tiger, leopard and the cheetah are to be considered only 
as dangerous to the safety of man, cattle and poultry and not as crop 
pests. The toddy cat (Paradoxurus) is well known in South India as 
causing damage to palm trees and sometimes even to household things 
in dwellings near palm groves. The civet cat (Viviera) is a common 
creature found along the Malabar coast; it is however a beneficial 
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animal not only as an enemy of snakes and insects of sorts but also 
‘Vives the civet, a secretion which has some commercial value. The 
Indian mongoose {Herpests) is also a beneficial creature having 
carnivorous and insectivorous habits; but it often attacks poultry. 
That bats are mammals, I am sure most of you are aware of; some of 
them are of economic importance both agriculturally and otherwise. 
Many of us are I believe familiar with the flying fox (Pteropus) which 
is sometimes found in thousands hanging from some big trees. The 
trees in which these roost are heavily loaded and completely hidden by 
hundreds hanging on to every branch. Very serious damage is caused 
by these creatures to all sorts of fruit'trees for miles around their 
roosting tree. These are the biggest of bats and have faces like the 
fox, hence the name. There are species of smaller bats also some of 
which often fly about our houses feeding on mosquitoes and moths and 
doing some good work. Artificial enclosures known as “ Bat towers ” 
are made in some countries to give convenient homes to some of these 
bats and help their insectivorous activities especially mosquitoe 
feeding. Bat’s dung or guano is also a very valuable manure used by 
fruit royetalle growers; I know that the melon growers of parts of 
Guddappah use this stuff. 

One member of the mammalian group the Pangolin or scaly ant 
eater (Manis) with a curiously plated body, a long prehensile tail and 
pointed snout is a very beneficial creature. It is nocturnal in habits 
and feeds on insects especially white ants the nests of which it tears 
open with its powerful claws- The economic zoology of the mammals 
includes besides the above groups which are of agricultural imporat- 
ance some others which have also begun to show great economic 
value ; more important of these are the whales which give valuable 
substances like whale oil, whale bone, spermaceti, ambergris and 
guano ; the seals which are hunted for their seal skin (Pelt) and oil 
and the fur bearing animals especially of the polar regions such as 
Weasels, artic fox, otter skun (Beaver etc.) 

This concludes my necessarily brief survey of the various groups 
having relations to agriculture excepting the Arthropoda which I shall 
deal with next. Compared with the work done on the arthropoda, 
especially on the insects the agricultural zoology of other animal 
groups in India has received practically very little attention. I need 
hardly tell you that I have only touched the fringe of the subject. 
A good deal of further work awaits us in many branches especially 
in Helminthology, ornithology and mammalogy. I can only conclude 
this lecture by adding that intensive investigations on the food and 
breeding habits of many of these higher animals, their interrelations 
and their relations with members of the other groups of animals will 
add to our knowledge considerably and will help us to utilise to the 
best advantage the knowledge so gained, not only for agricultural 
purposes but also for several other needs of humanity. 




IReseavcb motes. 

Diastatic Activity in Germinating Paddy. 

Although the method of assessing the viability of seeds by thOir percentage 
germination has much to commend it on account of its simplicity of technique 
and convenience, it possesses certain defects—the chief of which is that it fails 
to give any indication of the vigour of the seedlings. As this latter is the true 
criterion of the fitness of any strain for propogation, any test, however empiri¬ 
cal, which would furnish information on this aspect would be a valuable weapon 
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Intbodtjction 

It is well known that among the insects injurious to paddy in South India, 
the Swarming Caterpillar [Spodopiera mauritia Boisd.) is practically the most 
destructive, causing very serious damage to the young crop almost every year 
in one or other of the various rice areas of the province. As a result of investi¬ 
gations during the past manj^ years a considerable amount of data have been 
collected on the bionomics of this notorious insect, and during the past two or 
three j^ears some special attention was devoted in this direction. It is the purpose 
of this paper to present a brief resume of the work done previous^ and add a 
summary of the recent studies made on this insect by the writers, particularly 
the general features and habits of the caterpillar, which is really the destructive 
stage of the pest. 

PE.EVIOTJS WOF.K ON THE PEST 

Being one of the most important of paddj^ pests, the insect has been receiving 
some attention for the past many years. Tlie lirst review of this insect as a pest 
is a passing reference by Lefroy in his book [ 1906 ] while speaking of the 
caterpillars feeding openly on rice. We next find references to it in Rletcher’s 
book [ 1914 ] givmg a brief but useful note on the insect and its different 
features. Of the later references two papers, which are devoted exclusively to the 
consideration of this insect, are those by Ballard [1921] and Pvao [ 1926]. The 
former mainly deals with the elaborate plan of a campaign which was arranged in 
Malabar against this insect in 1920. It also gives the names and figures of the 
Tachinid flies and birds that are known as the natural enemies of the pest. Rao’s 
paper while mainly dealing with the difficulties generally experienced in con- 
trollmg this pest also gives us some helpful information regarding the egg-laying 

* Paper read at the Indian Science Congress, Indore, 1936. 
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capacity of the moth, habits of the Techinid Ply (Cyphocera varia) and some remarks 
on the usual measures of control. The latest references to this insect aje to be 
found in the two papers on paddy insects bj^ one of the authors [Ramakrishna 
Ayyar, 1932, 1933] and in the recent administration reports of the Madras 
Government Entomologist on the inve.stigations carried on from time to time on 
this pest. In the two papers of 1932 and 1933, there are very brief accounts of 
the insect and its different aspects. A reference to this insect in connection 
with seasonal influence on pests is also made in a recent paper by the authors 
[ Ramakrishna Ayyar and Anantanarayanan,, 1935 ]. 

Geogeaphical disthtb-utioe 

The pest is one of the most widely distributed among insects, being found 
practicalljr hi all the tropical countries throughout the world. Outside India 
in the Ea.st, it is recorded from Ceylon, Java, Malayasia, Philippines and Hawaii. 
In South India, occurrence of this insect from time to time is known from almost 
all rice areas but specialty from Cochin, Malabar, Travancore and the Northern 
Circars. The insect has been known to appear in pest form regularly every 
year and do considerable damage specially in tlie kole areas of South Malabar 
and Cochin ever since the hole cultivation has been in vogue. The pest is known 
by different vernacular names such as KaralcotUm, Olapuzhu, Laddipwrugii, etc., 
in the different localities. 


SySTEJIATIC position and general FEATTJE,E.S OP THE ADULT MOTH 
The Swarming Caterpillar of paddy, Spodovtera viamilia is, ihe larva 

of a hloctuid moth. The moth has been described by B'ampson in the Fauna of 
British India [1891:]. The moth (Plate XLV, fig. 1) is sfout built and has a. 
general grey brown colour. There are one or tv .'0 other inotlis with which this 
insect is likely to be confused, e.g. Prodeiiia Zjfe.ra Fb., 8j)odop>tmi, according'to 
Hamp.son, differs from Prodenia “ in having immensely developed tufts of hair on 
the forewings, more conspicuous ”. Three species of Spodopiera are known, 
viz. 8. mau'i'iha Boisd., 8. aiyssinia Gn. and 8. pecteM Gn. The two former 
have been recorded from South India and ofthe.se, 8. •maurUia Boisd. is the one of 
economic import,auce. From an examination of the nninerous specimens of the 
moth it has been found possible to distinguish the male insect from the female. 
In the case of the former, the forelegs are comparatively stouter with tufts of hair 
conspicuous and the .slender abdomen ends in a pointed tuft of dense long consiii- 
cuou.s scales. There is also a clear v/hite oval spot about the middle of the fore¬ 
wing, with .‘ui adjacent black patch les.s marked. In the Icmale, the forelegs 
cairr 3 r slender and fewer hairs, the abdomen is stout with the la. '^t segment bearing 
a thicker and shorter tuft made up of fine short hairs. The black patch on the 
forewing is conspicuous by the absence of the characteristic white spot of the 
male. Ord.in 0 rily, the .male form is slightty s.m£iller than the female, but is the 
more active of the two. The moths are very active after dusk and possess strong 
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powers of flight. They hide during day in crevices in the soil, under clods or 
under thatches in sheds and are difficult to detect, their colour very well simulat¬ 
ing the surroundings. They are not attracted to light, hut on the other hand 
a powerful light appears to disturb them from their hiding places immediately 
after dusk, and thus, their presence in a suspected area is often easily located. The 
insect is exceedingly prolific in nature as are many of the Noctuid ‘ cutAvorms 

Egg-laying .—The eggs (Plate XLV, figs. 5 and 7) are laid on the tender parts of 
the paddy leaf or stem. Occasionally the egg-masses are found covering the white 
sprouts of the germinatmg paddy in contact with the soil. One moth is able to 
lay five to six mas.ses, number of eggs in each A-arymg from 50-v500. The maximum 
number recorded in the laboratory rearing has been 2,750. Emergence of moths 
takes place mostly lade in the afternoon and during nights. In the course 
of rearing under laborodory conditions the pre-oviposition period was three to six 
days though moths are found to copulate the next day after emergence. The 
ovary of a freshly-emerged moth vdien dissected contamed 1,370 eggs besides 
large number of immature ones arranged in threads lying coiled up in the abdomen. 
Hairs to cover the eggs are found at the tip of the abdomen. It would appear 
that in nature the graAdd moths after copulation move to great distances before 
the eggs are laid. This feriture evidently helps in the Avider distribution of the 
pest. In nature, the moth is able to select a crop of suitable stage for egg- 
laying. The egg-masses are covered by a layer of broAvxiish short hair from the 
abdomen of the female. The largest egg-mass once collected from the field measur¬ 
ed 1^^-in. in length and ^-in. in breadth and contained as many as 727 eggs. 

LiEE-CYCLE and habits of the CATEHriLLAH 

(a) Life-cycle .—In the laboratory the eggs hatch in four to five days, the 
larval period lasts from tAventy-one to thirty-two days and the pupal period five 
to ten days. Under more favourable conditions in the field the life-cycle is com¬ 
plete at a much quicker pace at every stage and there are instances Arhere the 
period from egg to adult Avas only tv/enty-eight days. The larva undergoes 
five moults m the majority of cases but occasionally six and seven moults have 
been recorded in AAdiich case, hoAA'eAmr, the larval period has not been proportionately 
protracted. 

(b) The different stages of the Swarming Caterpillar.— 

(i) The caterpillar immediately after hatching is a tiny worm and measures 
1*1 mm., the head being bigger hi size than the body segments. The body is 
pale whitish in colour, Avith famt black spots denoting small setae which are 
isolated and distinct ail over the body. The larvae groAA^ to a size of about 2 mm. 
just before the first moult and are pale green in colour dorsally and pale-whitish 
ventraUy. The five pairs of prolegs are fully developed. The thoracic legs axe 
slender and pale whitish in colour. At this stage the larva has the habit of 
behaving like a looper and does not feed conthiuously. 
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(u) Soon after the first moult, the average size of the caterpillar is 2‘5 mm. 
and it grows to 3-3 *5 mtu. at the end of the stage. The head shield is darker 
in tint, and the abdomen is pale green. The small setae are very fine but distinctly 
visible as arising from the black spots on the body surface. A chitinised pro- 
thoracic shield gets more marked and faint longitudinal lines begin to appear 
on it. 

(m) The third-stage larva is 5’5 to 6 mm. long. The body is light green 
and smooth. The setae and warts are le.ss conspicuous. Pale white longitudinal 
lines are clearly visible on the prothoracic shield, one on the median dorsal line 
and two laterally. Pale yellowisli white lines appear inter-seginentally on the 
abdomen. vSmall blackish or brown colonring appears at the anal end of the 
lateral lines ; this feature appears to be very characteristic of this stage. 

(iv) The fourth-stage larva is fairly stout in build with its body cylindrical 
and smooth ; the head is .smaller than body with a darker green tint ; and the body 
gets the characteristic colouring of the mature larva. The stomata become 
more distinct and are placed above the ventro-lateral line. The lateral lines and 
spots also begin to appear more prominent over the body segments ; larvae are 
10 to 12 mm. long. In some the lateral and median dorsal areas begin to get a 
greyi.sh brown tinge. Setae and warts are inconspicuous. Fine irregular longi¬ 
tudinal striae begin to appear on the dorsal side of the body, this, however, not 
interfering with the general colour. The lateral brown bands are irregularly 
broadened a little at the region of the stomata in each segment. 

{v) The fiftb.-stage larva is about 16-20 mm. long and grows to a size of about 
35 mm. The body-width across measures 6°5 mm. The head is very much 
narrower than the rest of the body. The three longitudinal streaks on the pro. 
thoracic shield are distinct. The dorsal median one is continued upto the meta- 
thoracic segment and further behind replaced by a faint greyish yellow median 
thick band proceeding to the abdomen. The two lateral streaks running longi¬ 
tudinally from the prothorax are continued after the metathorax as two clear 
lateral yellowish bands. These dorso-lateral lines have in each segment a black 
lunule or elongated black spots which appear almost as an interrupted black line. 
Below the line of stigmata, there is a brownish yellow band running from pro¬ 
thorax to the anal segment on each side. The mid-dorsal and lateral areas some¬ 
times appear as pinkish bands. On mesothorax, metathorax and penultimate 
abdominal segment black eye-like spots are visible in place of stigmata. There 
are colour variations also. Immediately after the fourth moult the caterpillar 
is small in size compared to the full grovm one and is about 18 mm. with head, 
prothoracic and anal shields whitish and body pale green in colour. In about 
one hour the larva grows to 25 mm. nearly, the head and anal shields getting 
a darker tint. The inverted ‘ V ’ mark on the head gets conspicuous in a few 
minutes, but the central space between the two arms of the ‘ V ’ does not change 
in colour and remains white. This is a particular feature of this caterpillar. The 
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body lines, the lateral brown bands and intersegmental whitish lines are gradually 
demarcated ; the median dorsal line as a light brown streak lader disappears in 
the general colouring. In some larvae the broWn lateral bands turn blackish. 
On the dorsal border of these bands appear the interrupted black spots in place 
of the sub-dorsal white streak,s. The dorsal median area is brown or grey. The 
inter-space between dotted hue and ventro-lateral line is slightly greenish in some 
larvae. When full grown, i.e. before pupation, the larvae are verj? stout, plumpy 
and smooth, with the characteristic dusky grey colour, inter-spersed with dorsal 
longitudinal line of black markings on the segments. It measures about 35 mm. 
In natural conditions, the general colouring simulates that of the surrounding 
soil. The setae are sparse, short and inconspicuous over the smooth body surface. 
These are slightly more in number and more conspicnous toward.s the head shield 
and anal segment. The under-side is greenish, sometimes getting a darker greyish 
colour of the soil before pupation. The thoracic legs are gxeenish gxey or dusky 
grey. The prolegs are fairly stout with a slight constriction close to the plants 
on which the crochets in the form of seventeen to twenty hooks are arranged in 
a semi circle, the convex end being towards the inner side of the larva. 

(c) Habits and activities of the caterpillar .— 

{i) In captivity. —Larvae prefer to feed on tender paddy four to ten days old, 
or equally well on the grass Panicum setigerum. The larvae growing in the latter 
increase in size more rapidly and show a darker green colour in the early stages. 
The older paddy leaves over one month's growth are mostly discarded though 
older larvae after the third moult feed on them in the absence of food. Inside 
cages wherever eggs are laid the newly hatching larvae straight away reach up- 
to the tender leaves by crawling or by silken threads. In a big wire gauze cage, 
u'hen the egg-mass was laid in a comer of the wire gauzed roof and when the 
food material right below the hatching larvae was drying up, the young larvae 
exhibited the peculiar habit of crawling along the roof towards a fresh material 
below and dropping on to the same by silken threads. The swarming tendency 
is noted even in the first-stage larva. Inside a cage where tender paddy and the 
grass Panicum setigerum were groAvn. simultaneously the larvae collected on the 
grass blades showing a definite preference to this grass. 

{ii) In the field. —The larvae hatch out in swarms from the numerous egg- 
masses in each field. The tiny caterpillars are found crawling out of the egg- 
masses, in the early hours of the morning, and are very active. They let them¬ 
selves down in clusters from egg-masses, by means of silken threads and are 
easily wafted by the slightest breeze to adjacent plants. The larvae which happen 
to fall on the ground, slowly crawl over to reach fresh plants. In two days’ time 
they distribute themselves on the surrounding plants and usually one or two of 
them only are found in each plant of five to ten days’ growth. The small cater¬ 
pillar after scraping the green matter in the tip of the leaf rests along the rolled 
up edges or centre of the tender shoot and is invisible because of the small size 
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and the ffreen’sh colour. Tn about fen days after hatchin? the larvae gro^v to a 
size of aboTit one centimetre and more, and the crop besrin.a to show a sickly 
appearance due to the aefivities of the oaternilinrs manifested in the form of 
withered tip.s find cnt lea f blades. Tn some of the plots wthont standing water 
aird -with a heavy population of caterpillars, these feed on a good number of plants 
wholesale and the gaps in the tender thick-sown crops are little noticed then. 
During the r-srly hours of the morning, by wading through the semi-wet plots 
brushing the plants, a large mnnher of the.se caterpillars are dislodged and they 
stick on to the wet skin of our leas. Tliese larvae now begin to feed voraciously 
and the growth is more rapid. Tn ahont another ten days they reach a size of 
2|- to 3^ cm. with .stout hodv and active liaTiita. They feefl during nights and hide 
during day amongst cracks in the soil or under earth in bunds. During cloudy 
days the larvae feed both du7 ing day and night and are vi.sihle on the plants, 
the damage to leaves is done at a quicker and surprisingly short, interval and the 
cultivator is brought alive to the situation. The absence of standing v^ater 
in the earlv stages of the crop gives them ample facilities for marching in swarms 
from one field to another for feeding, even oros-sing bunds and roads. Extensive 
damage by way of defoliation of the crop becomes possible even m the course 
of 0 . week where numerous caterpillars are at work (Plate XLV, fig. 6). The eater- 
pillara, if they happen to be in a field with water, cut the leaves and stems to the 
level of the water and often porcli on the exposed stumps. In about four weeks 
after hatching, the larvae are almo.st full growm ; they leave the plants and seek 
wet earth in the field or in the bunds for pupation. This caterpillar in almost 
all its stages exhibits the characteristic trait of bending or curling up into a ring 
shaped posture (Plato XLV, fig, 8) wdien dist.urbed ; this is of course the usual 
feature in all cutworms. Tlie newly hatched larvae are never found on a crop 
which is over twontv or twenty-five days old, and the caterpillar in any stage is 
not p^enerally found on a crop over six to seven weeks and veiu'^ often it has 
not been found in a tr'ansplantexl crop. 

(d) Mmdtin^ mid. pvpation . — ^TJie period from hatcliing to pupation covers 
twenty-one to thirty-two days, and usually pupation takes place after the fiftli 
■moult. The interval between moults covers three to five day.s upto the last moult 
but one, and the last instar is sometimes prolonged, due probably to the raanren- 
vres of the larva in locating a suitable place to pupate. In C4i.8e3 where the moults 
exceed five, a monlt takes place after third at short, intervals. The number of 
moults do not appear to bawe any relation to the sexes. During the process of 
moulting the bead shield is cast off first. The Tnoulting takes place on. the leaves 
of the food plant, and the moulted skin is often eaten away by the emerging cater¬ 
pillar. In the early stages the moulting i.s not easily observed except by the 
presence of the shed head shield. But after the second moult the larval exuviae 
are sufficiently big in size, and the moulting process is clearly .seen. Tn the inactive 
stage just before moult, the larva coutra.ots in size a little, turning slightly black. 





BIONOMICS OK THJ3 O'.VAIUlING CATERriCBAU OF I'ADDV 7:tl 

The process of moulting observed in second and thij'd-stage larvae is as follows :— 
The caterpillar lies inactive closely appressed to the leaf blade, along the length 
of the inner surface of the leaf. The hinder end of the caterpillar i.s fixed to the 
leaf by the anal prolegs and the head portion moves slightly, First the head 
shield i.s slowly deta<-hed and pushed oil' by the nervJy formed shield from within. 
I’he larva niakc.s movements w'ith its head, and the body skin shrinks and folds 
back .slowly <i.s in a tucked up coat due to the .slow forward wrrigglhig movements 
of the caterpillar. By gradual efibrts the whole body conics off the loo.sened outer 
skin, leaving the latter behind still attached to the leaf. The cast off’ head shield 
is a tiny ebitinou-s transparent mtegument wdth the general contour of the head, 
the setae, eye spot s and sutures in tact. The body skin is ffimsy, sbrivelled in 
size, whitish in colour’ and sometimes not entire. The larva immediately after 
release from the old skin rests for a while to regain vigour, and in the mean¬ 
while the size also increiuses. The newly formed head is white and the body is 
pale green or greenish white . The normal coloiu'ing and characteristic lines 
appear in a few minutes. The lateral lines apiiear as brown streak.s from anal 
end forwards. Towarchs the close of !he last stage, the caterpillar lies in an in¬ 
active post for more than a day, sometimes remaining in a ciu'ied xip contracted 
condition beneath the soil. The colour changes to dusky grey with the lines 
and markings faintly indicated. The x>i’oleg.s become leduced in size and cease 
to function. The whole larva lies in a curved posluro safe in the siiellc-r of a mud 
cell which it has constructed before pupation. The pupa (Plate XLV, tig. 9) 
about 16 xS mm. is much smaller in size than the full grown caterjiillar. The 
X3upa is at first apjiearance .slightly greenish but later it iuni.s dark brown. 

Ijs-FBCKINCE OF NATUKAI, FAOTOBS OS THE CATEBTILLAE 

(a) Heavy da>sliing raias are known to do great harm to grow’ing larva in all 
stages. Larvae hatching during the hottest part of the year do not appear to 
rea.oJi pest imoxiortions ;is in the other seasons, and the x)re.sence of standing water 
in the crop) is by itself an unfavourable condition for theii- normal activities. 

{b) Disease, ete.—In some cases during the advanced stage of the larva a 
bacterial disease seits in and a large number of caterpillars are destroyed. Luring 
March 1933 large number of full grown larvae were recorded in a crop of about 
five week.-.’ growth with plenty of standing water then in tlie fields. In about a 
week’s time the j^Iants were all clear of larvae, a. large number of the latter being- 
found in the water below, either submerged or iloaiing. The larvae w'ere bloated 
m appearance, black in colour, and the body-contents were a watery shrinking 
fluid in one mas.s in.side a loose bag of the thin body skin. The specmiens 
examined by the Government Bacteriologist were found to harbour at least live 
kinds of bacteria and it could not be ascertained whether the intection caused the 
death of the larvae or ihat the bacteria d veloped after 1 :e death of the larvae. 

(c) Predators and parasites. —Crows, storks, ducks, eraries, herons, etc,, are 
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natural predators on these larvae and they devour the caterpillar with great 
avidity so much so that the presence of fairly grown up caterpillars in an area is 
invariably indicated by the congregation of these birds in large numbers. In 
fields with water the larvae perforce remain exposed to view and are removed and 
destroyed in numbers by these birds. 

This pest has been found so far subject to the attacks of the following 
parasites:— 

Hymenoptem — 

1. Charops dmninans W. (Ichneumonidae), Malabar, Counbatore. 

2. Apanteles rvficnis Hal, (Braeonidae), South Arcot. 

3. Euplectrus Uphxiae Roh. (Chalcidae), Malabar. 

4. Chehnus sp. (Braeonidae), Malabar. 

Diptera — 

Of the tachinid flies, the following three are fairly common. 

1. CypJiOcera varia F. 

2. Stunnia bimaculata H. 

3. Tackimi fallax M, 

{d) Alternate food, plants. —Besides bemg a serious pest on paddy, the cater¬ 
pillars have been found to thrive on hill grasses along with other cutworms hi 
certain parts of Malabar, Palur and Hosur. The grass Panicum setigerum is 
found eagerly eaten by the caterpillars in captivity. In other parts of India the 
caterpillar has been found on barley, wheat, maize, etc. [Fletcher, 1920], The 
late broods in a locality migrate and feed on a variety of grasses and weeds over the 
bunds, hi the absence of suitable stage of paddy. 

(e) Seasonal incidence.—ThQ pest is usually found on first croji wet nursery 
and first crop sown broadcast in puddle or semi-wet conditions after first heavy 
summer rain^s. The insects appear during different parts of the jnar under varying 
periods of solving m different localities, for instance, in Malabar it is found (i) at 
the hole (summer crop) area m Pomiani taluk in Januarj^-February, {ii) at the 
South Malabar main crops in May-June, and {Hi) in the hill grasses in September- 
October. The second and the third crops if any raised m the same locality or 
adjacent tracts are not affected and the pest is not known to occur in the same 
locality more than once in the same year, in spite of the numerical strength of the 
pest population and the high fecundity of the moths. The pest outbreaks are 
brought about more by seasonal changes and atmospheric conditions than by food 
supply. 


Status and incidence oe the pest in kelation to k'olb paddy 
During the past two years some progress has been made wdth regard to the 
study of the general incidence and the conditions under which the pest appears and 


illOlS'OMlCS Oi^' THE SWARMING CATERPILLAR OF PADDY "/SB 

multiplies in the field. It has been noticed : (i) The pest appears in paddy somi 
in puddle in slightly water-logged areas or m plots where semi-wet conditions of 
soil prevail due to defective drainage during sow^ing time, (ii) The moths 
make their appearance as soon as the paddy germinates and eggs are laid in succes¬ 
sive nights. {Hi) Crop of four to tw^enty days’ growth in ill-drained plots is 
selected for egg-laying, plots with surface soil dry, or with crop of more age, are 
left free, (iv) The visitation of the moths is usually indicated by the presence of 
numerous detached wrings, scattered all over the field, thereby also indicating that 
moths gather in batches, (v) When sowing operations continue for over a month, 
batches of moths arrive and serially infect the suitable plots, (vi) Largest influx 
of moths and egg-masses are noted during cloudy nights and on such visits the 
moths instinctivety distributed themselves in fields having the crop with suitable 
conditions for egg-laying in the midst of a large area of different ages of the crop. 
It is remarkable that moths appear in numbers, all of a sudden, to infest a large 
area of hundreds of acres of newly-sown paddy crops Avhile there is practically no 
vegetation or shrubs on the hills or outskirts nearby. There is a remarkable change 
in the atmospheric conditions during the period of cultivation from the time of 
bailing off water and puddling, to the time of a fortnight’s growth of the crop, the 
main features beuig the heat of the sun and the rising temperature, the high rate 
of evaporation from the soil, the change of direction and velocity of winds and the 
increasing rate of transph’ation from the growing crops besides any special nascent 
smell or odour permeating the atmosphere that may be discerned by the insect 
but little known to the human senses. A reference to this and allied features 
has already been made in the paper by the authors [Ramakrishna Ayyar and 
Anantauarayanan, 1935]. 

Control measures 

This aspect of the subject is not dealt with in detail in this paper, the main 
object here being to describe chiefly the bionomics of the caterpillar, The 
usual methods of trenching, flooding, sweeping, etc., against this pest are possible 
only to a certain extent in some areas. Recent studies on dusting with calcium 
arsenate during the earlier stages of the pest appear to offer some promising 
means of control as was judged from some recent trials in February last but further 
^vork has to be done to confirm this view. In some areas of the Godaveri delta 
and other tracts where water is generally available flooding the fields or nurseries 
and sweeping off the caterpillars which float above give some relief. Occasionally 
sprinkling of kerosene in flooded fields also hastens the death of the caterpillars. 
In parts of North Malabar there is also the practice of preparing trenches to keep 
away moving sw'arms of the caterpillar. In the hole area of the West Coast the 
ryots’ practice of keeping the plots completely dry for about a fortnight after 
sowing and then letting in W'-ater allays to a great extent the severity of attack. 
A more sensible ryot would flood the fields and keep the crop submerged for two 
or three days and collect and destroy all the floating young caterpillars. A very 
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common metJiod is the local practice almost everywhere of sweeping the caterpillars 
by means of a broom into a basket. The utilisation of parasites found in numbers 
has ;/et to be s' urlied for its economic aspect. The relative merits of many of these 
operations can only be jiroperly judged by further trials since the author.s believe 
that at least some of these methods do not go ver;y far in controlling; the pest. 

SlTQGESTIOS-S EOE VUTUnE WORK 

It may be added in conclusion thad a good deal remains to be done with regard 
to the follcvdtig aspects of the problem ; — (i) Cultural pracliccs, (ii) further 
studies on weather conditions, {in) migration of niotli.s, {iv) diseases and, para¬ 
sites for the different stages and (a) behaviour of the pest in areas other than kole 
tracts. Finally the authors r^enture to hope that this con.nscted account of a very 
well-known pe.st in fipite of its various inevitable shortcomings might liolp future 
workers as a prelirainaiy to carry on further intensive studies and confirm or 
criticise the views contained in this paper. 
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Intkodtjgtion 

Tub paddy stern-boror is a Avell-known insect and has a A\ide distribution 
throughout the ti opical parts of South-East Asia-, and problems connected with 
this insect have been engaging the attention of Scientific tvorkers for many years. 
In this paper an attempt is made to review briefly the work done so far and to add 
a sum.mary of the results of the recent investigations made by the authors on the 
bionomics of this insect in S. India. Though some special studies have been made 
in Formosa and a very interesting monograph has been issued by Prof. Shiraki 
as early as 1917 [Shiraki, 1917], there has, .so far, been no connected account of the 
studies on this insect in S. India. 

II. History and early records oe tub pest in S. India 
Since the year 1907, rvhen one of the authors (T. V. R.) v^as deputed to inves¬ 
tigate two outbreaks of the pest, one in the Anantapur District early in the jmar, 
and another from the Kistna District late in the year, this insect and its injury 
to the rice crop have been observed more or less continuously in the different rice 
areas of the Madras Presidenejo The pest was fairly common at that time and has 
continued to be so, the attack varying in different years from slight to severe. 
The first published record of this insect as affecting rice in India was made in 1909 
by Lefroy [1909]. Since then vre have references to this insect in Indian publica¬ 
tions by Fletcher [1913], Ramakrishna Ayyar [1921], Ghosh [1921], and .Ballard 
[1923]; and rro.m 1922 some intensive Avork ha.s been done in connection AA'ith 
this insect to supplement the earlier studies. References to the same have appear¬ 
ed noAv and then in sundry papers and in the administration reports of the Madras 
GoArcrninent Entomologist, and those of the Superintendent of the Government 
Paddy Stations in Aduturai, Marnteru and Pattambi. The latest references to 
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this insect from S. India are to be found in the two publications issued in 1932 and 
1933 by the senior author [Ramakrishna Ayyar, 1932, 1933]. 

in. The systematic position, nomenclathee and distribution oe the pest 

The paddj'^ stem-borer caterpillar is an insect belonging to the order Lepidop 
tera and is the larva of a Rjuralid moth, T.hc first systematic record of this insect 
under the name Schoenobius bipunctifer is by Moore [1886] who described the female 
moth from Cejdon in 1886. The nomenclature of this insect has unfortu¬ 
nately undergone numerous modifications since then, as may bo seen from 
Fletcher’s [1923] note which gives the references to the various names under which 
record.s have been made of this insect. One important feature which contributed 
to this confusion was the striking differences in the external appearance of the two 
sexes, and this has caused some authors to describe the two sexes under different 
names. It vras not until breeding experiments had been carried out that these 
forms were recognised as both being Schoenobius inccrtcEns W. Two other insects 
Sesamia inferens R. and Diairoea venosafa W. have occasionally been recorded in 
small numbers on paddy in the Godavari and Coimbatore Districts, but not in 
such numbers as to rank in the class of pests. Two other species of Srhocnol-ias 
have been noted in S. India, but these have not so far appeared in numbers. Of 
these one is S. immerifalis Wile, noted bj^ Hampson [1896] as having been reared 
on lice in Travancore, but which the authors had not seen, and the other S. 
dodatelljs is a species with reddish-broivn upper wings once collected in Samalkota 
in the Godavari District. 

8. incertellus is wdely distributed and has been noted as a pest of some import¬ 
ance throughout the tropical regions in Asia. It has been recorded from Burma, 
Ceylon, the Straits Settlements, Malaya Islands, the Philippines and Formosa. 
In India it is found in Bombay and Bengal as well as in S. India. In the Madras 
Presidency it is present in almost all rice areas, especially in the Northern Cirears, 
Tan]ore and Malabar. 

IV. Liee-history and bionomics oe the insect 

In general appearance the borer moth is similar to other Crambinine moths 
having a medium-sized elongated body with slender limbs and conspicuous pro¬ 
minent palpi like a beak. The female moth is easily distinguished its yellowish 
straw-coloured wings and characteristic small black spots on each forewing. The 
male is smaller in size, more slender in build, brovTiish-yellow in colour and often 
without the spots. The life-history of the insect as detailed below is similar to 
that of many Pyralid borers. 

Life history . —The adult female lays its eggs on the tender paddy leaf, often 
towards the tips, in compact masses, each small mass containing 60 to 100 eggs 
covered with a tuft of huff-coloured hairs, The hatching takes place in five to 
six days and the young larva after scarifying the green leaves gradually moves on 
to the plant stem, enters it by biting a hole and spends the larval life inside the 









THE STEM-BOEEK PEST OF KICE 


173 


stem. The full-grown larva is elongated and more or less cylindrical and measures 
about 18 to 24 mm. with the head slightly smaller in size than .some of the body 
segments. The head is bronm, and the body has the pale greeni.sh or whitiish colour 
usiiallj'- characteristic of borers. The bod^r is soft and the small hairs are more 
conspicuous on the head and near the anal region. The five pairs of pro-legs axe 
slender and short, with hooks arramged in a circle. The spiracle.s on each side are 
seen a.s minute dark brown spots. In the course of four to five weeks the larva 
pupates within a silken water-tight cocoon inside the stem usuall}'- towards its 
lower portions and finally emerges as the adult moth in aboTit ten daj^s. It 
appears possible that three broods may be completed in course of one crop under 
field conditions, though onty the second and third brood stages have been more 
clo.soly followed. 

AUernerM food Continuous investigations to discover other host plants, 

if any, on which this insect may breed have not proved successful for it appears 
the moth breeds only on paddy right through the year. Statements have been 
made by Fletcher [1917] that the grasses Ischoemum striatum, Andropogon 
Odoratus and AntMstiria ciliaia, have been found to be the natural food plants of 
the insect in the Bombay Presidency. But this has not been confirmed by any 
later work, and the vniters have very great hesitation in accepting such records as 
reliable since the moth has not been found breeding on any of the numerous grasses 
found growing in S. India till now, nor have experiments to rear the moths on 
grasses been sncces.sful. 

Natural enemies. —As regards natural enemies of the pest, frequent rearings 
of the insect in different areas during different seasons have revealed the presence 
of a few Hymenopterous parasites associated with the egg and the larval stages of 
the pest. The following insects have been bred out [Ramakrishna Ayyar and 
Margabandhu, 1934] as parasites : 

(a) on the caterpillar :— 

1. IcJinojoppa luteolator F. (Tchneumonid) in Godavari and Coimbatore. 

2. Qoryphus tnacidipennes C. (Ichneumonid) Samalkota, Godavari District. 

3. Tropobracon indicus, Ram (Braconid) Coimbatore, Godavari, S. Ca- 

nara, Ceded Districts and htysore. 

-4. Apanteles scJioenobii W. (Braconid) Mysore and Ceded Districts. 

(b) on eggs :— 

1. Tetrastichus scJioenobii F. (Chaleid) Mysore and Coimbatore. 

2. TricJiogramma minuhim R. (Chetid) Mysore and Coimbatore. 

3. PJinnurus beneficiens Z. (Scelionid) Mysore. 

Behaviour of the insert. —Among the more important habits of the insect is the 
intensive positive photorrojjism displayed by the female moth [Ramakri.shna 
Ayyar, 1921 ; Ramakrishna Ayyar and Anantanarayanan, 1934], 
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V. Nattirb an-d extent of damage caused by the pest 

The external indication of damage in the nursery and in a young crop is the 
presence of deadhearts or wilting of the central shoots, whereas in a crop nu'th ears, 
the presence of white ears marks the infestation. Due to this the disease is known 
in the vernaculars as T'hella KanJciy Oosa fkeru, Venkani, etc. As a rule the 
attack is severer in double-cropped areas than in single-crop tracts. Tlie percent¬ 
age of infestation varies in different localities, the heaviest damage being in a 
rainfed second crop, in districts of heavy rainfall. Recent observations on the 
extent of damage in the typical centres of the Godavari Delta, Coimbatore and 
Malabar, have shown that the percentage of infested plants varies from 3 to 65 
per cent, reference being made to white ears only. The actual estimate of the 
extent of loss or degree of damage is rendered ver 3 r difficult, due to great variations 
in the nature of the .soils, the varieties of crop raised, the periods of cultivation, the 
duration of the different varieties, the climatic conditions of the seasons and other 
factors. In the oaT’l}^ stages of the growth of paclcly the transplanted second crop 
often suffers very badly and not infrequently b^'' a peculiar combination of insect 
abundance, suitable stage of tbe crop, and favourable weather, the plants arc almost 
totall}' de.stroyed thereby making re-sowing necc.s.saiy. This borer has been noted 
to be tlie root cause of much extensive damage to the newly transplanted second 
crop in Paighat in 1932, in Pattambi in 1933, and in Coimbatore in 1934. Ordi¬ 
narily in a vigorously growing held tlie attack in earljr stages, though c.ausing 
doiidhearts, is made good bj' tlie formation of fresh tillers so that there is ultimatcl}’" 
little difference between an. attacked and an unattacked plant. Attack, during 
the later stages of vegetative growth tends to produce tillers of uneven growth, 
sometimes interfering with, uniformity in flowering. The worst effects are from 
attack during the flowering stage of tbe crop when the ‘ white ears’ arc .seen in 
numbers, resulting in irreparable loss to the r 3 mt. It is possible thixt in some 
cases ’ wdilte ears ’ are caused by agencies otlier than borers, but these may be 
distinguished by the following features :— 

1. StPMi-horer attack. Definite hole or cut, at or above the second node 

from the top ; insect excreta inside the bored stem or the insect 

itself inside the stem ; ear dry. 

2. Rice-hiig attack. In the earhead some of the grains are well-sot, and some 

only arc chaff. 

3. Sterility. The stem lower bolmv the first node from the top is green and 

fresh -vvith no insect or insect damage. 

4. Pyricularia (Fungus). Black colour at node and ears. 

VI, Factors influencing pest incidence 
As regards the varietal aaid seasonal factors influoncing pest infestation, it has 
been found that there is prac;ticall 3 r no cultivated variety which is found com¬ 
pletely free from borer attack. Nearty a thousand types grown at the paddy. 
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breeding station at Coimbatore have been examined, besides the vaiious bulk crops 
growing in tlio districts,' and there have been no iTidicatioirs that any particvilar 
variety is borer-free. The percentage of attack on various types is not rela¬ 
tively consistent from year to year. The percentage of infested plants at the ear. 
head stage in a series of fortnightly plantings at the paddy-breeding station at 
Coimbatore was found to vary for different months, the maximum damage occurring 
in August-September plantings which flower in December and January, the 
least damage being cau.sed to plantings from February through the summer months, 
when flowering takes place late in July and A'ugust irregularly. Parallel obser¬ 
vations on a second variety grown at the Agricultural Eesearch Station, Pattambi, 
also showed similar variations for plantings in monthly series. Under the cir¬ 
cumstances, the important factors governing pe.st incidence appear to be primarily 
moth abundance, and the climatic conditions of the habitat. In a single-crop 
area the moths generally appear about a month after planting, and breed in the 
crop for at least two generations before harvest. The emergence immediately 
after harvest is the strongest brood, and this in a double-cropped area continues to 
infest the following crop. When there is lack of uniformity in planting and when 
there are more crops than one, grown successively in the same tract, there is over¬ 
lapping of broods, and moths may be in abundance throughout the entire season 
of the paddy crop after the second brood. This overlapping of crops from season 
bo season evidently hclp.s the pest to carr}? on through the whole j^ear without the 
help of any other food plant than padd 3 ^ This is also confirmed by the fact that, 
in parts of Godavari and Malabar, swampy varieties of paddy grov/n during the 
off'-seasons and occasionally self-sown seeds, harbour the pest in some low-lying 
areas. T.h'us at Maruterii the biggest broods have been noted in Februar}^ and 
Mhy, at Coimbatore in Januarj^-February and at Pattambi during September- 
October and January-Fobriiar}^. Apart from the observations on the stages of 
the pest and its life-cycle in the field, the light trap catclies give additional in¬ 
formation regarding the broods. That the micro-climate of the crop has a share 
in determining the severitj^ of the attack is shown by the following fact.s also :— 

(i) The egg-ma.s,ses appear in a crop of suitable stage imm 0 diatcl 3 ^ after irriga¬ 
tion, or the moths prefer crops with .standing water to a crop v/ithoiit water, 
(u) In the .same locality a crop of the same age is more easily attacked in low-lying 
ill-drained plots than in high level fields, (ribi) Thicker chy-sown broadcast paddy 
shows less attack than transplanted padd 5 n {iv) When the water in an attacked 
field dries up the larvse seek stems growing under moister conditions. The in¬ 
fluence exerted b 3 ^ seasonal factors of the locality are also of significance in that 
(a) the largest number of egg-masses and moths arc noted in rainy month.? or imme- 
diatel 3 i' after ; (6) the earliest crops immediately after sumnrer, as well as the third 
crop in certain localities raised during the hottest part of the 37ear generally escape 
infestation, though moths may he evident during the course of the crop in suffi¬ 
cient number,?. In general, the moths appear for every crop in smaller or larger 
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numbers, but the severity of attack and successful breeding would apjsear to depend 
upon the climatic conditions and the condition of the crop obtaining in the loca¬ 
lities. Both from observations in the field, and from rearing experiences in the 
laboratory, indications are not wanting to show that the insect requires a high 
degree of humidity for its normal breeding. Some of these preliminary observations 
on the influence of climate on pest incidence have already been recorded in 
a paper by the authors [Ramakrishna Ayyar and Anantanarayanan, 1935]. 


VII. The problem op control 

The problem of combating this pest has been always difficult. Various means 
have been tried by workers in the past both in India and outside. Insecticidal 
methods are evidently out of question in such a case since the borers are safe inside 
the stems and beyond the reach of any toxic materials. The control measures 
against this pest have therefore to be prophylactic, chiefly cultural and mechanical. 
Of course there is also the possibility of biological control. 

The preventive measures that might be adopted with advantage in connection 
with this borer consist of (a) collection of egg-masses, (6) elimination of infested 
seedlings before transplanting^ (c) destruction of deadhearted shoots, {d) destruc¬ 
tion of stubble and (e) the use of light traps. Each of these methods may or may 
not be feasible in all tracts and under all conditions, but if one or more of the 
possible methods are tried in an infested locality by all farmers in co-operation 
there will be appreciable benefit and the pest can gradually be brought under per¬ 
ceptible control. Unfortunately what with the indifference of our farmers, the 
absolute want of co-operation in such matters among them and, above aU, their 
peculiar attitude towards such pests as divine curses, we find that such preventive 
measures are often difficult or impracticable. In the collecting of egg-masses the 
operations have to be carried on for over a month from planting and again a few 
days before the flowering of the crop without a correct knowledge of the period 
for concentrated action. In parts of Malabar and Coimbatore, the nurseries show 
practically no egg-mass, even at the height of the emergence of broods, whereas 
at Maruteru and in parts of the Godavary Delta plenty of egg-masses have been 
recorded from nurseries due probably to the . varying cultural practices in the 
localities and to the season. As already stated infestation in the early stages, 
may not have serious consequences, the borer damage acting only as a sort of 
pruning to give rise to profuse fresh tillering in a fertile soil. Moreover, the 
location and the mechanical collection of eggmasses after the shot-blade stage 
in a field are not easy and safe methods, and at the same time we run the risk of 
damage to the crop by trampling. Even with regard to the collection and des¬ 
truction of deadhearts, the advantage gained is not commensurate with the time 
and labour involved. Eor, a larva attacks more than one stem and often by piulhng 
out the deadhearts from the top the free end of the pilant comes away leaving 
behind tlie larva if any, in the plant itself. Eor effective removal of the larva, 
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th(^ whole stem has to be severed from the clump with the root portioji. In ]jrae 
tieal experience only a very small percentage of the uprooted clcadhcarts contain 
the actual borer. The comparative futility of the operation is made obvious, 
whc'-n it is seen that in the shooting stage of the crop, the larva is found also in 
Jipparontlj'' healthy .stems showing absolutolj' no outward signs of infestation be- 
cau.se of the habit of the latu'Es moving from .stem to .stem. In certain plots at least, 
healthy .stems may bo as much infected as deadhe 8 ,rts or even more so. As regards 
the destruction of the in.scct population in the stubble after harvest, ploughing with 
Hooding whertiver po.ssihle appears to be a very effective method and by actual 
counts it is seen that a very large number of larvae remain in the stems immediately 
alter harvest. But in nr any case.s, except v^^hen a crop is raised in the same localit}? 
immediately after liarvo.st, the plots are dry without fircilities for further irrigation. 
It has also been noted by actual counts of .stem, borer population in the stubble 
aftcir harve.st during the off-.season that in parts of Coimbatore and Pattambi 
there w;is no live specimen of the insects in the stubble two months after harvest 
in any .stage, so that it would appear that no stage of the insect of one crop passes 
ov(n in a <priesccirt stage to the succeeding crop in tire sairre locality. 80 far iir 
S. India tircre is no record of larvae aestivating through the off-aeasoir. 

Use of light traps .—As has been repeated]}^ .stated in the authors’ papers aird 
by other workers in trnd orrtside India there is no doubt that light has a very strong 
attraction for the female moth of this pe.st. There has Irov'ever been some differ¬ 
ence of opinion as to the ef&oacy of this rrrethod. Fletcher [1917] arrd Ballard [1923] 
do not thiirk that this irrothod is of much value. It is however verr^ .surprising to 
Irnd that in his paper the latter has not expressed this opinion in spite of the fact 
that the nrsults of hi.s experiments clearly show that there was a higher catch of 
gnwid moths than spent ones. To test the efhcacy of light traps, trials wore 
started by the writers in 1931 and continued for over two 3 ''ears. The following 
remark.s made b.y tlie writers in their paper of last year [Ramakrishna Ayyar and 
Anantanarayanan, 1934] might be found pertiu.ent in this connection. “ Recent 
ob.servatious on the liglit trap catches have mad.e it ahmidantly clear that the 
paddy .stem-borei' is by far the most easil}'' attracted and the most numerous 
of tli(! forms captured. The catches of moths of this borer during the diflerent 
parts of tire year at Coimbatore, Pattambi, Marutern and Aduturai were as 
follows :— 

Coimbatore . Total 4013 (3362 Female ; 661 Male) in 83 nights, December 1932 
to March 1933. 

Pattambi . .5342 (2796 Female gravid ; 369 Male ; 2176 Female spent) in 
29 nights, Jrme 1933 to August 1933. 

Maruteru . 15427 (9090 Female gravid ; 6038 Male ; 1299 Female spent) in 
106 nights, September 1932 to February 7th., 1933, 

Aduturai , 5090 in 15 days—November 1932 to February ?i933. Maximum 
879 on 6th January 1933. 


a 
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From the preliminary observations so far made it has been found that (1) at 
everj^ fresh brood the insect comes to light in very large numbers ; (2) at the 
peak of emergence it is highly phototropic and comes to light at all hours of the 
night even on moon-light nights ; (3) the percentage of gravid females to males 
varies in different localities and at the same locality during the season and (6) 
during the paddy season the insect makes its first appearance in the trap during 
transplantation.” As a re.sult of the conclusions arrived at so far, the authors feel 
that the light trap is one of the best methods of control against this pest and may 
safel 5 r state that (1) a 200-candle power Petromax light would servo to trap a large 
number of moths within a radiu.s of 1-J- furlongs from the light and leave a sufficient 
impression on the crop by reduction in infestation ; (2) the light trap will be most 
useful in reducing infestation in the fields immediately after planting and also 
immediately after the shot-blade stage of the crop and (3) the time of setting of 
the trap has to be determined for each place with reference to the age of the crop 
and the number of broods obtaining in the localitjn 

VIIT. Some useeul local pbacticbs 

{i) In parts like Malabar the practice of clipping tijDS of seedlings, bundling 
them up with all shoots in the centre and exposing all the roots, and dclajdng the 
planting for two days, serve to eliminate a large percentage of the eggmasses if any, 
as also the contained larvae, which either perish inside or lea^/c^ the plants and 
perish, (ii) Bonfires in fields of dry weeds, stubble and grasses shortly after sow¬ 
ing operations are over, a.s is being done in the Kole area of the Malabar coast, 
serve to destroy a large number of moths and other insects which arc positively 
phototropic. {Hi) The village festival of ‘ Karthigaideepam ’ when illiiminatioii 
is done on a large scale serves at least to distract the moths fi'om the fields to dis¬ 
tant places where': hey perish, as this Iiappens during November-Deeember, when 
moths are in plenty. 

- Coming to the biological methods that may be. adopted against this pest, Ciough 
some fiarasites exist and the bionomics of a few lun^o been studied to some extent, 
a good deal of work has to be done in connection with the distribution, life-history, 
host preferences, inter-relations and finall 3 ^ their comparative effectiveness as 
natural enemies before anything practical can be attempted on an economic scale. 
It may be interesting to note that one of the parasites i.s tbo well-knovm egg- 
parasite Trichogramma minutiim R. wiiich is playing an important role in the 
control of sugarcane borers all over the world. 

IX. CoisrcLusioxs 

While the Avriters feel that it has been possible to add to oui’ knov/ledge of this 
pest to a certain extent, they believe that a good deal of further rvork can bo done 
on the lines mentioned above. The study of the response of the insect to changing 
Aveather conditions, is of paramount importance with a vieAV to note (1) the cir¬ 
cumstances under Avhich a crop can tolerate the pest and (2) tlie cultural practices 
which may help the plants to Avithstand attack. 
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The writers have to thaiik the Madras Government Paddy Specialist and his 
staff in the different paddy stations in the province for the help they have received 
in connection with their investigations of this impoi’tant pest of rice. 
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ON THREE CHALCIDOID PARASITES OF COTTON 
BORER-BEETLES FROM SOUTH INDIA. 

By T. V. Ramakrishna Ayyar B.A., Ph.D., Late Gov&rnment Ento¬ 
mologist, Agricultural Research Institute, Coimbatore, and M. S. 
Mani, Assistant, Zoological Survey of India, Indian Museum, Calcutta. 

While studying the bionomics of the Cotton Borer-beetles, Sphenop- 
tera gossypii Kerr, and Pempheres affinis Fabr., in South India, the 
senior writer bred, among others, three interesting Chalcidoid parasites 
of these beetles. One of these, Euderus gossypii Ferr., is the well 
known parasite of Sphenoptera gossypii Kerr, in Sudan and Punjab ; and 
the other two are new to science. In an earher paper^ Ayyer gave a 
brief account of the biology of the parasites and also discussed the possi¬ 
bilities of using them as natural control of the Cotton beetles, and in 
this paper the new species are described together with additional notes 
on all the species. 


Family PTEROMALIDAE. 

Genus Neocatolaccus Ashmead. 

1864. Catolaccus, (partim), Ashmead, Bull. Ohio Expt. Sta., I, p. 161. 

1904. Neocatolaccus, Ashmead, Mem. Carnegie Mus., I, (4), p. 320. 

1909. Neocatolaccus, Schmiedeknecht, Gen. Ins., fas, 97, p. 356. 

1909. Neocatolaccus, Masi, BoU. Lab. Zool. Portici, III, p. 138. 

The genus Neocatolaccus was erected by Ashmead in 1904 with Cato¬ 
laccus tylodermae Ashm. as the type. Since then five more species have 
been described from different parts of the world : australerisis Gir.^ 
from Australia, suhviridis Gir.® from Paraguay, livii Gir.^ from Porto 
Rico, syrphidis Gir.® from Trinidad and sphenopterae Ferr.® from Sudan. 
No species of the genus has so far been described from India. 

According to Ashmead and Schmiedeknecht there are in this genus 
three ring joints in the antennae in both the sexes. On behalf of Masi’, 
Crawford re-examined the type specimen of N. tylodermae (Ashm.) in 
the U. S. National Museum, W'^ashington, and found only two ring joints 
in both sexes. Masi erected the genus Pseudocatolaccus for forms having 
three ring joints in the female and two in the male. Ashmead describes 
Neocatolaccus as having a distinct median carina on propodium, 
while according to Masi Pseudocatolaccus is without a carina. Females 
of the closely related genera Metapachia Westw. and Parapteromalus 


^ Eamakrishna Ayyar and Margatandhu, Madras Agric. Joum., XXIV, pp. 102-107, 
(1936). 

^ Girault, Mem. Queensland Mus., II, p. 306, (1913). 

* Girault, Archiv Naturgesch., LXXVI, A, Heft 6, p. 56, (1913). 

* Girault, Insec. Inscit. Menstr., IV, p. li2, (1916). 
s Girualt, Eni. News, XXVII, p. 403, (1916). 

'Verriere, Bull. Ent. Res., XXII, p. 130, (1931). 

’ Masi, BoU. Lab. Zool. Portici, III, p. 138, (1909). 
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Records of the Indian Museum. [ VoL. XXXIX, 

Ashm. have two ring joints and one propodial carina. Males of Parap- 
teromalus have also two ring joints but no propodeal carina. In 
Diglochis Forst. there are two ring joints and one propodial carina in 
both the sexes. It is possible that several of these genera might prove 
to be synonyms. Both N. sphenopterae Ferr. and the new species 
described below agree with Pseudocatolaccus in having three ring joints 
in the antennae but differ in the median carina on propodeum. As it 
has not been possible to correctly define the exact limits of these closely 
related genera in the absence of types, the new species is provisionally 
referred to the genus Neocatolaccus. 


Neocatolaccus indicus, sp. nov. 

This new species bears a general resemblance to N. sphenopterae 
Ferr. but differs in the following characters: 

Frons reticulately sculptured, the striations which diverge upwards 
from the lower border of clypeus rather sharply defined and prominent; 
antennae inserted just at the level of the lower borders of eyes ; club 
of antennae longer than the two preceding segments combined ; parap- 
sidal furrows continue a little beyond the middle of mesonotum, though 
not reaching its posterior edge; spiracles on propodium small and 
almost rounded ; fore wings with a sHght discal ciliation at base ; mar¬ 
ginal vein less than half the length of submarginal vein. 

Female.—2‘7-3"0 mm. long. Head very dark green, almost black; 
rounded in the front view; frons swollen; sculpture closely reticulate ; 
striations of clypeus very prominent; cheek large, almost as broad as 
eyes; the front ocellus placed at the apex of scapal furrows, the lateral 
ones closer to the front one than to the eye border. Antennae generally 
brown, inserted just at the level of the lower borders of eyes ; scape 
yellowish brown, thin, very slightly curved ; pedicel stouter apicaHy 
than basally, about twice as long as wide ; ring joints three, the first 
two small and the third much wider and al m ost twice longer ; first 
funicular segment about twice the length of pedicel and somewhat 
stouter; second funicular segment about half the length of first; the 
following three segments somewhat shorter, but each nearly equal, and 
gradually growing wider apically ; club triarticulate, stouter and some¬ 
what distinctly longer than the two preceding segments combined. 

Thorax very dark green; pronotum reticulately sculptured; meso¬ 
notum wider than long, reticulately punctate, with parapsidal furrows 
reaching beyond its middle though not actually touching the posterior 
edge ; scutellum a little shorter than its posterior breadth, sculpture 
similar to that of mesonotum ; propodium shiny green, with prominent 
median carina and lateral spiracular sulci, spiracles small and almost 
rounded. Fore wings with a slight discal ciliation at base; marginal 
vein somewhat less than half the length of the submarginal; post marginal 
narrower and shorter than the marginal; stigmal about two thirds the 
marginal. Legs generally brown or yellowish brown. 

Abdomen oval, much pointed posteriorly, longer than thorax, third 
segment not short. 
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Holotype. —One female dissected on three slides, in the collections of 
the Zoological Survey of India, Indian Museum, Calcutta, No. 1572/H 3. 
Coll. T. V. Ramakrishna and V. Margabandhu, Coimbatore, 1932. 

Host.—Pempheres affirtis Pabr. 

Family EULOPHIDAE. 

Eudenis gossypii Ferriere. 

1931. Euderus gossypii, Ferriere, BuU. EnU Bes., XXII, p. 132. 

This species was originally described by Ferriere from Sudan, Africa 
and Lyallpur, Punjab, as parasitic on the larva of Sphenoptera gossypii 
Kerr, in cotton stems. It is recorded here for the first time from South 
India; it was bred from the same host at Bellary in the month of 
February 1932. 


Euderus pempheriphila, sp. nov. 

This new species is easily distinguished from the closely related E. 
gossypii Ferr. by the relatively stouter and longer club of antenna of 
female. 

Female. —About 2 mm. long. Head very dark green, almost black, 
often more or less metallic green or blue, purpHsh on the vertex, trans¬ 
verse, rounded in front view, sparsely punctate and pubescent. An¬ 
tennae inserted at the level of the lower borders of eyes; pedicel dark 
green; ring joint very short and transverse; first segment of funicle 
nearly equal to pedicel, but very slightly broader, somewhat longer than 
broad; the following three segments nearly equal to the first; also 
second as long as broad, third and fourth very shghtly broader than 
long; club about one and half times the combined length of the third 
and fourth funicular segments, much broader, triarticulate, the third 
segment conically produced and with a small nipple-like spine apicaUy. 

Thorax dark green, shagreened; scutellum distinctly broader than 
long. Propodium very short in the median line and with a distinct 
median carina ; spiracles rounded. Marginal vein slightly longer than 
submarginal, somewhat thicker basally than apically; post marginal 
vein distinctly longer than stigmal vein. 

Holotype. —One female dissected on a slide, in the collections of the 
Zoological Survey of India, Indian Museum, Calcutta, No. 1573/H 3. 
Coll. T. V. Ramakrishna, Coimbatore, 1932. 

Host.—Pempheres qffinis Fabr. 

Note.— BaUard* refers to a Chaleid grab parasitising the larva of P. affinis at Coimba¬ 
tore ; it is possible he is referring to the larva of this species. 


* Ballard, Mem. Dept. Agric. Ind., Ent. Ser., VII, p. 245, (1921); Rep. Proc. Fourth 
Ent. Meet. Pusa, p. 24, (1921). 
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XXIV.—THE FOOD OF THE MUGGEB 
{CROCODILUS PALUSTBIS). 

With i-eference to Mr. McCann’s note on tiie crocodiles of Fowai 
Lake feeding on beetles (wliich habit I have independently con¬ 
firmed), I am informed by a usually reliable local authority, that 
these ‘degenerate’ animals feed on tlie fallen fruit of the ‘Comber’. 
(Ficms glomerata), 

Akdhbri. HUMAYUN ABDIU.ALL 

NovembfiT 25, 1937. 


XXV. —THE HEAD SHIELD8 OF THE HAMADRYAD [NAIA 
HANJ^AH (CANTOR)]: AN ABNORMAL EXAMPLE. 

I append a drawing of the he-ad of iite King Ck)bra [Naia Imnmth 
(Cantor)] I shot in 1936 showing a peculiar characteristic in the 
form of a small scale imposed between the patietals and the two 
occipital shields as sliown slianked in the sketch. 

After a perusal of various works on Indian snakes I find that 
this feature is not noted or illustrated in drawings of this snake’s 
head. I therefore conclude that it must be a variation from the 
normal with this paiticular specimen. Another feature is the 
divided left-hand occipital, the left lobe having the appearance of 
n body scale, also the imet^ual sise of the temporals from each 
other on eitlier side. 

It will also be seen tliat the right parietal lias a kink in the 
side. T note that Wall mentions in his ‘Poisonous Terrestrial 
Snakes' that he has never seen a .... scale in the Hamadryad. 
Tavo exist on either side of the lowf>r jaw of this specimen. 

X.^nu.^R Estate, 

Valpakai P.O., R. N. CHAkrPTON-JONES 

B. India. 

March 1, 1988. 

[The snake described by the author is an aberrant specimen. 
None of tlie Hamadryads in oui* collection show the characters indi¬ 
cated.—^Bns.]. 

XXVI. —TWO CATERPILLARS OF ECONOIVHC IMPORTANCE 

NOT RECORDED BEFORE FROM S. INDIA, ^ 

At the previous sessioti of the C/Ongress the author submitted 
a paper on the cultrvution of the Koorltan plant (ColcttR parviflora), 
as a vegetable crop in Malabar, and in that paper a passing 


* Paper read at the Indian Science Ciongress, Calcutta, 1938. 
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reference Mas made to two leaf-eating cateri>illars causing some 
damage to the crop. Further studies were since made on these 
tM'O insects and in this short paj^er an attempt is made to present 
the data collected, on the bionomics of these insects and their 
proper identification. There is no previous lecord of these insects 
as pests from any part of India. The insects have been identified 
as (1) Pycnamwn cribrata F. and (*2) Phofstria piaftvmJifi W. l>otli 
belonging to the family Ptfralklae. 


PvCKARMON ClilBRATA F. 

The adult insect is a mediuni-sised moth with the cream Mhite 
M'ings, speckled with broM'nish patches- It is similar in appear¬ 
ance to P. j<igttara1i$ G. Tliough nine species of the genus Pycnar- 
inoH {Atifmna of Moore) are recorded by Hamps<rai in his Fainw 
vfilnme this species is not one of them. 

The life historv^ of the moth is passerl on the fJolem plant 
itself. The eggs are lakl <in the tender leaves and the caterpillar* 
feeds from inside a longitudinally foldetl leaf. The two lateral 
halves of the leaf are brought over and folded inwards and having 
paten the leaf it folds another and feeds from inside of this sheatli, 
A full-grown catM-pillar reaches an inch in length. It is slender 
and elonga^ and sliglitly compressed doreoventeally. General 
colour is olive gi-een above and paler below. Head pale brow'n; 
proUiorax dark grey, all tlie body segments from behind tlie pro- 
tlicrax have each a transverse row' of shining black tubercular spots 
each giving rise to a pale M'hite set; while on the meso- and meta- 
thoracic segments tliere are tno such black spots on each side of 
the middoi-sal line, all tlie abdominal segments have only one on 
each side of the middorsal line. AH these segments have also a 
lateral smaller black sj)ot on erich side. The legs are grey and 
the pr^legs transparent green. Tlie pupa is reddish broMn and is 
found inside the leaf fold itself. The pupation pericHl occupies ten 
to twelve days. 


PnoSTUIA PJASUSAIJS \V, 

This caterpillar, though a leaf feeder, exhibits a slightly 
different habit. Instead of folding a single leaf longitudinally like 
Pycnarmon this larva selects the top shoot leaves of the plants 
and M^ebs them together and remains feeding inside this fold 
made of more than one leaf. In general coloration the caterpillar 
of Phostria is pale green uniformly and has no series of black spots. 
The moth also has sombre pale brownish wings with no conspi¬ 
cuous spots. No s|)ecies of Phoafria is recorded bv Hampson in 
his fauna volume. 

During the breeding of these moths, the leaf folder caterpiUai 
Pyewrtnon was found heavily parasitised in the fields by a smaU 
stout built braconid wasp Microgaater psame W, previously recoi'ded 
as parasitic on the brinjal leaf webber Psam hfpintctalia F. in 
Mala;p. The parasitic cocoons are pure uliite in colour and the 
parasite is a small shining red and black active insect measuring 
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about 1/6 in. in length. It appeal's jicissible tliat this parasite 
plays the part of a fairly efficient natunil enerny of the pest. 

Madras. T. V. R.\M.\KRIKHNA AYYAE, b.a., pIi.d., 

fioi7t’rHtnfnf Entomolo^iftt (Tietd,). 


XXVII.---^:OTES ox THE EARWIO 
(DICEANA KALLIPYGA OOHEN.). 

Original specijuen. $, caught in room at night, 28-ll'87. 
When kept under obseiTation was seen to feed on small insects, 
such as siuf^ll grasshoppers, soft caterpillars, etc., by seizing 
them with the forceps, which are used for this purpose with as 
much dexterity as the c-allipers of a cmb. The abdomen is tlieii 
flexed and rotated to enable the object held in the forceps to tie 
readily eaten by the earwig. Sometimes the victim is firmly held 
in the forceps for some time before feeding operations begin. 
The face of the insect is often eaten first, and the grip mny^ be 
shifted from time to time to facilitate feeding; when only part 
of the meal remains tlie grip may he relaxed and the remains 
eaten without the help of the foiveps. Tn the case of small and 
helpless insects also seizure may he effected directly by the. 
mouth parts. When hungry, small insects may be pursued ener¬ 
getically and seized with the forcei>s with great dexterity. On 
one occasion wlien another specimen of the same species was 
placed in the tin it was bitten in half and the tboi*nx and abdomen 
Slicked empty. 

On December ’36th sixtv-four eggs were found to have lieen 
laid on pieces of bark and moss. These have not yet hatched 
out and may be infertile. Ovipositton was not- witnessed. The 
eggs are oval, dull wliite. and are neatly stuck by one end to a 
flat surface. 

So far tills specimen has lieen kepi alone and it fee<ls regularly 
on small grasshoppers. 

Four new specimens; two c? and Iw^o ?. Tliese were found 
under the bark of eucalyptus trees after rain. Tliey ai'e of the 
same species as tlie above and this ajipeam to be the comn^n 
species up here; T have so far only found one other species living 
in similar places, I’hese specimens feed in the way already’ 
described and are veiy aggressive, tlii'eatening ^ eadi other and 
sparring with their forceps and when possible seizing eadi other; 
but opposite sexes treat each otlier in a much more friendly vvay. 
The males are readily distinguished from the females by their 
comparatively smaller abdomen and by the appearance of the 
last dorsal segment, whieli is very broad and produced laterally 
into strong crested folds; in the male also the penultimate ventral 
segment is broad and ixainded, while in the female it is triangular 
and rounded at the ajiex. The male forceps is also distinctive, 
being stouter and more aggressive looking. The average length 
of the body appears t«» be about 20 mm. and the forceps 5 mm. 
The two female specitnens are definiiely larger than the males. 



THE ECONOMIC ROLE OF HORN WORMS iSbhihgidae) 
WITH SPECIAL REFERENCE TO S. INDIA'* 

By Dr. T. V. RAMAKRISMNA AYYAK, H.A.. Rh. I). 

Itdirf.d'Govn’ninriit PlntoinoUfOisl, ^ladras. 

As all entomologists arc aware, horn v/orms are the larvae of moths 
belonging to the family Sphiimhlao known popularly as hawk mo^s. Though 
these insects are not so very important from on economic stand-point hom- 
pored with the caterpillars of such groups of molhs as the Nocluidae (cut 
worms etc.), Pyralidae, (leaf caterpillars) Arctiidae (Haiiy caterpillars), etc.; 
some horn worms occasionally come to some prominence hot only as pests 
of cultivated crops, but also in some other respects. This paper is an attempt 
to bring together our knowledge of the general bionomics of Indian Sphin- 
gids which possess some economic importance with special reference to 
S. India. We have so far records only of three sphingids of economic 
importance from South India vnlr Fletcher's book published* in 1914 though 
Hampson, Lefroy and latterly Fletcher refer to about a dozen forms from all 
over India. In view of the fact that our knov/ledge of these insects has 
considerably increased since then, and since we have no connected or upto- 
date account of these insects from S. India, this paper is an attempt in that 
direction; as far as the writer is aware — the only recorded publication' on 
any sphingid from S. India since 1914 is the one by the present writer on 
the bionomics of Polyptychus dcniaUia, Cr. In tlie present paper biief notes 
on all the Indian forms so far noted to have any economic importance are 
added with special reference to forms noted in S. India. In all fifteen 
species are included; a few remarks on the striking features of sphingids in 
general are also added to make the paper somewhat comorehensive of the 
whole family. 

General Bionomics of Sphingids. Among moths (Heterocera) including 
numerous families the Sphingidae (hawk moths) include insects which are 
some of the biggest stout built and beautiful moths known. They are found 
chiefly in the tropical regions. Their stout body and guick dashing flights 
have gained them the name of **hawk moths The life histories and habits 
of almost all the members of the family are similar—the larvae feeding and 
developing on plants only. The fairly large oval eggs are laid singly on 
the specific food plant and the caterpillars that emerge are generally stout 
and cylindrical and in some cases grow to a length of four or five inches 
by the time they pupate. The special characteristic of hawk motli cater¬ 
pillars, not found in most other caterpillars, is the possession of a dorsal 
Horn oh the apical abdominal segment hence known as hornworms. It is 
median in position and may be curved or straight, smooth or tuberculated 

Paper rend nt the Indian Science Congress (Entomolocv Section) nnlrntto* 
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anq long or reaucea in aiiierent species. 'In one case however, Polypty" 
cJii^dcntalus, L. the writer noted a horn like process on the head also dur¬ 
ing the earlier larval stages—a character quite uncommon and unique in the 
family. Hawk moth caterpillars often assume frightening attitudes by rais¬ 
ing tlieir front part and assuming the form of the sphinx; hence they are 
known also as sphinx caterpillars. Some of them also possess in addition 
to the anal horn bright ocellar spots on the thorax which appear like eyes 
and these evidently act as pi'otective adaptations. The full grown larvae 
generally pupate under the soil, often ^under a cocoon of soil. The pupa is 
generally of large size and two types of them are found among the members* 
of the family; one similar in form to that of all moths a compact chitinous 
object; the other type, which is peculiar to some hawk moths only, is known 
as the jug handle pupa—since in this type the proboscis sheath of the chry¬ 
salis is separated irom the main body and attached to it, this modification 
appearing like the handle of a water jug. The adult moths, as already noted 
above, are stout built creatures, active fliers and generally crepescular and 
nocturnal in habits, though a few are sometimes found flying during day 
time. Similar to other caterpillars horn worms are also often subject to the 
attacks of parasites and other natural enemies. The writer has once reared 
from a single larva of the nerium hawk moth {Doilephila nent) as many as 
sixty eight individuals of a parasitic wasp {Megarhogas thcrctrac, V). From 
the egg of the cardia sphingid {JPolypiyclms dentaius, C) he also got a 
minute chalcid parasite (Anastatiis coimbatorensis, G). From another 
sphingid larva that of {Macroglosmvi malts) a braconid wasp Mtcroplilis $p. 
was also reared. Parasitic flies also have been found to attack these 
cateipillars. The tachinid fly Sturviia atropivoria. RD. has been reared in 
numbers on the gingelly sphinx— Acherontia styx. Outside India a bacte¬ 
rial disease of horn worms has been noted on the tomato and tobacco 
worms {Protoparce spp.—insects close to our sweet potato hawk moth 
H. convolvuli); this disease gradually turns the caterpillar watery and 
before dying it clings on to the plant by means of the proleg hooks. We 
have not noted such a thing on sphingids so fax in S. India though such a 
case has been noted by the writer affecting the paddy arm worm (Spodoplcra) 
more than once. 

In South India the following species have been noted to possess some 
economic importance:— 

1. Acherontia siyx, W. Known as the death's head moth on account 
of the peculiar skull mark on its thorax. The moth is stoutbuilt and has a 
dark brown general color with marks of blue and yellow especially on the 
abdomen. The caterpillar of this moth is a pest of some importance attack¬ 
ing cultivated crops like Sesamum, Lab-lab and Brinjal all over India. It is 
green with golden stripes along the sides of the body. There are records 
of the insect on potato in N. India. The insect has wide distribution all 

over India. i < • 

2. Acherontia lachesis, FB. This insect is very similar to A. styx in 

general form and color but has a stronger build and darker color. The 
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larva is more or less similar to A.slyx and is lound in company. 
lailer but is not so common. Has been noted by tbe author fading oh 
Nyctanthus plant in Malabar. Sometimes this moth is | noted hiding under 
roof of houses. The moths of these species make a scre^hihg noise when 
disturbed. 

3. Anibulyx pngana, F. A large moth with pinkish brown wings. The 
stout greenish larva has the abdominal spine short and reduped; It has- 
been sometimes found feeding on the foliage of Pongamia glabra in 
Coimbatore. 

4. Acosvmryx nncea, Cr. The larva of this insect has been found by 
the writer on Daincha (Scsbania negyplinca). 

5. JJippoiion celcrio, L. A dark grey moth wun a wniusn sueuK. aiong 
fore wings and pink and dark patches on hind wings. The caterpillar is 
not as stout as those of Acheroiitia or Aml/nhjx and the color varies; it may 
be a shade of green or sometimes with a mixture of violet and brov/nish red; 
There are conspicuous many colored eye spots (generally •’ two -pairs) on 
either side of the body behind the third thoracic segment. The abdominal 
horn is long and straight. In S. India this caterpillar • feeds on the foliage 
of about half a dozen common plants including Grape vine, Elephant yam, 
Colocasia and garden Balsam. A common wild shrub it f^ds on is Bon" 
hnvin. It has a wide distribution all over India. Is recorded on Beta and 
JRinncx in N. India and on cotton in Egypt. 

6. Therctra Oldcnlandioe, Fabr. The moth is in general form and 
appearance similar to H. celerto with a dark and .white streak along upper 
wing. The green caterpillar is commonly found on Colocasia, both wild and 
cultivated. Recorded on sweet potato and Balsam in N. India. 

7. T. Inttus (gnoina), Wlk. Is a closely allied species also found 
occasionally on grape vine with H. celerio, L. 

8. Bhyncholaba actens, Cr. A grey medium sized moth vrith bright 
green patches on the wing. The larva which is.beautifully adorned in colors 
is occasionally found on Colocasia with Therctra spp. It has several eye 
spots on the body; of these the thoracic'ones are bigger and many colored 
Life history notes on this insect (with figures) reared in Pusa on Pyihoncssr, 
loallichii plants are given in Bulletin 89 (1919). 

9. Dcilephila ucrii, L. A large stout olive green moth, one of the most 
beautiful insects known. This is known as the Oleander hawk moth after its 
common food plant the garden oleander (nerium). The large sized stout 
larva is green or yellowish green with conspicuous large eye spots behind 
^he thorax and a long yellow rough abdominal horn. • It is common all over 
India and confines its activities almost entirely to this plant." It is noted by 
Fletcher to have been bred to on Jnsmivvvi and Taherniinontaua in N. India. 

10. JJcrse (Protoparce) convolvuli, L. Among sphingids^ of economic 
mportance in S. India this insect occupies a very important position since 
his caterpillar often causes wholesale damage in fields of pulses and sweet 
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pof.^o, and has been also noted on sunllower and ground nut in N. India. 
-The Writer once noted a whole field of green gram in the* Godavari district 
ccrhpletely defoliated by caterpillars of this moth. The moth is pale whitish* 
grey with pale'violet bands on me - abdominal segments. The caterpillar is 
pale green with yellowish or reddish- brown stripes along the side of the 
abdomen.. The genus Protparcc has a very wide distribution'all over the- 
tropics. In California, Australia, etc. the species of this genus attack Tabacco 
arid Tomato badly and those species appear to be very much* allied to our 
JI. coiwolviiU, L. 


*11. Thamnoechn nni/ormis, B. A stout dark grey mom witn tne morax 
bordered with black, especially around the posterior margin and sides. The_ 
caterpillar at a glance may be mistaken for that of Achcronlia styx but slight 
differences in color and in the build of the thorax and the anal hbm are 
clear. It has been recorded by the writer on the Parijath {Nycianthns arboi'". 
tmstis), plant in Maiabar where it occasionally ‘de.foliates this valuable and 
sacred flower plant. 

12. Hcphle. dulyina, F. A medium sized olive greenish moth often with 

'2 or 3 silvery spots on the fore wings. The caterpillar is green with a faint 
brov/nish band along the middorsal line and white lateral striae on the 
abdomen; the thoracic region is swollen. The caterpillar occasionally pup¬ 
ates inside leaf folds in the food plant Itself which is generally. CaWssa 
caraiida in Coimbatore (a local fruit which is pickled). It has also been 
noted on .the same plant in Calcutta. ' . . • 

13. Ithophalopsycho bifasciata,B. A small dark grey moth , with a 
yellow patch on hind wing with-dentate margins. The caterpillar is greenish 
or greenish brown in color with the abdominal horn, long and stbiit. The 
caterpillar is in many respects similar to that of Mocroylossnm spp. noted 
below and breeds-on Morinda tin:toi'ia leaves. 


• 14. Macroglossiim spp. These are what are known as humming* bird 
hawk months due to their close general resemblance to humming birds. 
Some of them even mimic those birds (see fig.). Two or three species are 
common in South India and these are generally found to breed 'chiefly on 
MoHnda tinctoria leaves; these include M. gyrans, W. and H. vialis, B. small 
moths with abdominal tufts. These are occasionally found * flying during- 
daytime also. The larvae are green with the horn edged with .black; vari¬ 
ations are frequently found in the form and coloration of these larvae. 
M. vinlis tiSiS' also been recorded as having been reared ori iiux ‘ooniicn 
leaves on the Nilgiris byFellowes* Mason in 1921. 

15. Ce 2 )hanodes pievs Ct. This is a beautiful small* stout built , moth* 
with hyaline wings, yellow and red colored‘abdomen and with a conspicuous 
hair tuft at the anal end. It is also a humming bird hav/k moth and is often 
found fl-ying during day time visiting flowers of sorts. This has not been 
noted as a pest but is found to act as on efficient pollinator of many flowers'. 


The above are the species so far known from S. India having an 
economic importance. Most of them in their larval stages are plant feeders 
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flnd Romo'of lliem such as Achcrtftiha, Hcrso, Utpolton; Thcrctraland- JJMlt'- 
philn are p]ant pests oi some importance. As adult’..mbths 'most^ pf^the 
sphingids are either harmless or helpful. The hanri done‘'-has. noted 

chiefly with the death's head molh AchftrovHa nhjj', which, has^been, often 
reported to rob honey from bee hives. The v/riter doubts whether this moth 
causes any appreciable loss in honey in the case of artificial -hives „where it 
ic impossible for it with its stout body to enter a hive through the small bee 
hole. As regards beneficial work done it may be added that several species 
of hawk moths, especially the crepescular and diurnal’ species ' like 
Macrofjlossa, Ccphanofles etc. carry on good work as pollinators; their' long 
tongue helps tliem in reaching some of the deep flowers • like iho^ of 
the Convolvulaceae. 

It is quite possible that further studies might add a- good’.deal^ to our 
present knowledge of Indian hawk motlis and their economic importance'. 
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THE CHEMICAL-. COMPOSITION AND ENZYME 
CONTENT OF INDIAN HONEY 

By K. VENKATA GIRI. M. Sc.. A. 1.1. Sc.. 

(Department of -liiochcmistrii, Indian Institute of Science, Diinfjcdore). 

Figures for the composition .of honey commonly ' used in other countries 
are known, but there is no information available regarding Ae composition 
of Indian honeys. The present mvestigation was, therefore, undertaken as a 
preliminary step towards the analysis of Indian honey samples, for tlie pur¬ 
pose of purity determinations m order to set.standards by which the purity 
of honey could readily Be ascertained. 

. The study of the analysis of the honey samples has. now been made by 
the most reliable methods which can be obtained. Sucrose, levulose and 
glucose have each-been determined separately. Since these are the only 
carbohydrates which are absorbed as sugars from the gut, their sum consti¬ 
tutes die available carbohydrates of honey. 

Materials and Methods. All the honey samples v/ere obtained through 
the courtesy of Messrs. The Coorg Honey and Wax Producers* Co-operative 
Society, Ltd. They were collected from three different places and were known 
therefore to have been collected bv bees under differp^nt 


MONKEYS IN RELATION TO AGRICULTURE 

N S. INDIA * 

nV T. V..RAMAKRISHNA AYYAR. B. A.. Hb. D., 

Government Ejitoinologist, Madras, (Betired). 

IntroduotiOA. Among the various animals which levy their toll on the 
>outh Indian agriculturist, monkeys occupy a fairly important status in many 
ireas of the province; this is particularly the case in localities situated in the 
vicinity of hill ranges or along forest areas. Though the writer has very 
ittle experience of conditions outside this province it is probably similar in 
he neighbouring provinces also since we had newspaper reports of monkey, 
rouble in places like Belgaum and Khandesh in the Bombay Presidency. 
Chough in some countries outside India cases have been recorded of monkeys 
^eing trained in faims for useful items of work such as fiuit picking, coconut 
jathering, scaring away other pests like crows, etc., in India so far as 
he writer is aware, the monkey is only notorious for its destructive habits. 
A.ny one visiting places of pilgrimage situated on hills like Tirupati, Palni, 
2 lc., can' easily convince himself of the acts of mischief and the depredations 
caused by monkeys to pilgrims in various ways. I noted the monkey trouble 
2 ven in Puri Oagannath). In this paper attempt is made to record tlie 
writer's experience with monkeys on his small farm and in some of its 
adjacent villages, all situated along the foot Hills of the western ghats, in 
South India in the Malabar Dist. 

The economic role of the monkey in South India. In many of the 
thickly wooded and hilly areas in S. India cultivators have often to contend 
against the depredations of other higher animals like elephants, wild boar, 
porcupine, deer, etc., which occasionally cause wholesale damage to crops 
like paddy, root crops, sugar cane, banana, etc., but such a trouble is mostly 
confined to areas far away from homesteads not very freguenled and is 
solely confined to growing crops and is preventible to a great extent. The 
monkey nuisance on the other hand extends to villages and even small 
towns some distance away from forest areas and is perennial in nature and 
the depredations caused are, as most of us know, in other ways, confined not 
merely to grov/ing crops alone. Nor is the control of the monkey pest found 
easy for various reasons noted below. .The nature of* the damage caused 
by monkeys, unlike as with many insect and other pests which confine their 
attentions to particular crops’ or agricultural products, is of a multifarious 
nature and varies- with local conditions ond circumstances. Among the 
numerous human belongings which monkeys interfere with, may be mentioned 
many growing crops, different vegetable products either stored or exposed 
for drying in the-sun and cooked* food of all kinds. In fact their close 

• Paper read ot the Indian Science Congress, Calcutto (Agricultural Section' 
in January 1938. 
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zoological relafionship v/llh man's ancestors has developed in them odentific 
metliods of damage known to us as robbing, Ihieving/: hou’sebreakihg,'etc. 
Tliey are of course almost entirely vegetarian though occasionally one 
finds a monkey chasing and killing crabs or small birds. Cultivated crops 
which monkeys attack in South Malabar include paddy^ and millets of all 
kinds, root crops such as sweet potato, koorkai (Coleus), cblocasia; cassava 
and yam and almost every variety of vegetable grovm in South India ; they 
do not however interfere with crops like chillies, momordica, hibiscus or 
pepper. Often they pull off .tender bamboo shoots and feed on them. The/ 
cause very appreciable damage to crops like tamarind, mango; jak, banana, 
pineapple, guavas, etc. Though the writer has not yet come across damage 
caused by the monkey to coconut and arecanul palms, he has had reports 
from distant villages to the effect that the monkey occasionally attacks tender 
coconuts also. In farms and houses stored provisions of various kinds 
cannot be kept for drying in the sun safely unless properly guarded against 
monkeys ; their incursions occur unexpectedly.. Monkeys even .enter houses 
through windows or open doors and carry away cooked food and provisions 
to the utter dismay of the house keeper:- Sometimes cooked* food or other 
eatables are removed even with the containers to tree tops or remote comers 
of compounds or fields. Sometimes fruits and other eatables are actually 
robbed by them from little children if the latter do not take proper caie. 
Some of you might have experienced trouble with monkeys in some hill side 
railway statipns like Kodaikanal Road, etc. In these various directions th® 
monkey pest in some localities has become a veritable and perpetual 
nuisance. 

South Indian monkeys and their hablts< -The commonest monkeys ot 
South India are of "two main groups. The first group includes forms with 
long tails and limbs and having no cheek pouches. These, which are 
known as Tjaiigurs or leaf monkeys, are typically arboreal in habits and are 
only found in thick and well wooded forest areas; they usually avoid human 
presence and do not go beyond forest areas. They generally make a long 
howling noise. We have two or three species of the langur in South India 
and of these the Malabar langur, Piihccus johnii, F. is the commonest in the 
forests of S. Malabar. Except in villages Situated very close to thick jungles, 
langurs do not cause any widespread damage. The second group includes 
monkeys known as .Vaca(?«ss which are the' commonest monkeys of the 
plains. They have conspicuous cheek pouches short and broad limbs and 
unlike the langurs venture into villages -and even towns'. The comracn 
macaque of the S. Indian plains is Macacus smica. This has a dusty brown 
color with the face often brown to reddish. This is the typical monkey pest 
of S. India, and according to Jerdon"it is the most inquisitive and mis¬ 
chievous of its tribe and its powers of mimicry are unsurpassed ". This is the 
species usually taken by village mendicants as show and performing 
animals. -These creatures move about in gangs usually led by a hefty male, 
(patriarch) and each gang usually includes three or four younger male 
lieutenants, half a dozen females some with their young ones attached to 
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|h©lr. mothers and‘10 or more of different ages and sexes. Each tribe 
generally 'confines its depredations to a limited area;, the sphere of their 
acliyifies generally comprise a furlong or two of a public road with avenue 
trees, an adjacent hill or two with brush jungle, and a fev/ wet land valleys 
surrounded-by dry areas dotted with homesteads and fanns. As though 
there,was ari understanding, one gang does not generally trespass into other 
areas _v/hich are often the foraging grounds of other similar gangs and 
occasional.trespasses give rise to very furious combats between members of 
the rival,gangs. One great consolation in connection with the monkey 
trouble is that these creatures ore purely diurnal in their activities and during 
night time the whole gang rests on a tall and well grown tree like a banyan, 
mango or jak situated usually-in some isolated comer of their jurisdication, 
av/ay from human .haunts. Soon after day break they start on their foraging 
expeditions which continue right up to sunset. Usually the leader either 
alone or accompanied by just one or two lieutenants first reconnoitres the 
proposed area of attack from a convenient vantage spot, often inspecting the 
landscape standing erect on its hind legs and then slowly ventures into the 
area. He is immediately followed by all members of the gang and they 
start their activities in the area causing a lot of trouble within a very short 
period. If it is a homestead compound the range of mischief is of a miscel¬ 
laneous nature. Some polish away fruits from half ripe banana-bunches, 
others tear open jak and mango fruits and drop the seeds after feeding on 
the pulp while some bolder ones venture into the house and explore the 
kitchen or .pantry. Immediately an alarm is raised by any one, these 
creatures rapidly make good their escape by.moving on to some vantage 
spot on tall.trees. But during the short interval between the alarm and their 
retreat these creatures cleverly manage to cram their capacious cheek 
pouches with plenty of the spoil —be it fruit, food, or stored grain. The 
stalwart gang leader very rarely deserts any of his followers and does his 
utmost towards their rescue even at great risks. After some time the game is 
repealed either in the. same place or in some adjacent one which is not 
properly guarded. In this'way the monkey is found a very chronic pest 
practically throughout the year in some of the areas; tliis is especially so 
during-the fruit season, February to July, and then during paddy harvest 
tirne, August and Seplember.- 

Status of the monkey as a pest and its control. There is no doubt 
that in some parts of S. India the monkey is found to be a major pest caus¬ 
ing very great harm to the cultivator and householder. In the opinion of 
the writer two or three main reasons .which have made the monkey an in¬ 
creasingly important major pest in some, tracts appear to be (1) continuous 
and unrestricted destruction of small forests both in the plains and in the 
vicinity of hill ranges; (2) gradual disappearance of old avenue trees along 
trunk routes ; and (3) the blind veneration paid to this cunning creature as 
.God's lieutenant and on that account a general aversion to harm the crea¬ 
ture in any woy. In the older days with the existence of plenty of reserve 
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forests in the vicinity of villages, monkey gangs generally had the habit of 
remaining confined to trees in these areas where they.were’able-to get 
plenty of food and convenient lodgings. Gradually v/ilh the rapid-destruc¬ 
tion of forests these creatures had to find new avenues for their existence. 
The same is the story with many of the avenue trees along/trunk roads. 
Huge fruit trees like pccpul, Eugenio, tamarind, mango, jack, etc., v/ere 
affording food and shelter to monkey bands; but with the death'or destruc¬ 
tion of these shade givers and monkey protectors of the old days, hardly 
any attention is being paid to renovate old shade giving avenues along 
trunk roads in many of these monkey-ridden areas. In addition to these 
two causes is the specific privilege and protection which the monkey has 
gained from people all over the country; just as in the case of the poisonous 
cobra, the monkey is held in some religious reverence and in some places 
of pilgrimage this mischievous imp is pampered as a divine being and even 
given food by pilgrims as the'Sacred Hanuman *. -Well protected under 
■the cloak of this sentiment the monkey escapes the treatment it rightly de¬ 
serves and carries on its depredations with impunity. 

In the experience of the writer the problem of tackling tlie monkey pest 
is one which is beset with many difficulties. In spite of the patent and 
perennial damage caused by the monkey the villager is afraid to adopt the 
drastic method of killing it either by shooting or by trapping, due very 
milch to sentiment. The usual practice adopted in the many monkey ridden 
areas is to drive the gangs every time they are found in compounds or crop 
fields by shouts and threats, and by throwing missiles often with locally 
made catapults. There are some specially trained men in-sorrie villages 
whose trained howls and threats the monkeys are particularly afraid of and 
the help of these men is often sought after by others.- During fruiting and 
Iiarvesting seasons special guards are kept to watch trees and erdps from 
being attacked by monkeys and unless the watchman is er.ceptionally vigil¬ 
ant the creatures ’ successfully carry on* their exploits easily. Very often 
little boys and girls suffer at ' the hands of the gang leaders ‘ when they 
attempt to drive these monkeys from the fields or gardens.* In some monkey 
ridden places there are stray cases of domestic dogs trained to drive, catch 
or even kill monkeys. But due to the fear of killing the monkey by using 
the dog, the ryots do not generally adopt this method though effective. 
There is little doiibt that merciless shooting’down of the gang leader or one 
or more of its lieutenants will give some substantial relief, but hot a single 
cultivator could be induced to take this ^ep in spite of the serious and 
perennial damage caused by the pest. Under the circumstances the only 
possible measure which might be tried appears’to be to trap them in port- 
sble cages by rheans of baits and deport them some good distance away — 
oeyond some natural boundary like a river or a steep hill. Of course a 
?ood deal of co-operation is necessary among neighbouring farmers since 
ndividual ryots cannot eradicate the nuisance easily. In the case of l^ali- 
ies where the local ryots are too poor to resort to such a measure it must be 
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tlie duly.-pf the village officer or the local p'ahchayat to help the poor folk 
-to g^t rid of the monkey pest. It Is also desiralale that the local and district 
boards which'have control of trunk roads should improve the condition of 
avenue trees by planting and protecting more trees v/hich will revert the 
activities of monkeys from their present undesirable spheres to their original 
haunts.- The writer will be greatly benefited if any one interested or having 
had experience in this matter'would help him with suggestions in this 
connection. 
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The Relation of Nutrition to Health, Agriculture and Economic Policy.- - 
Final Report“df the Mixed Committee of the League of Nations, Geneva, 1937. 

(Extract from Summary and ConcUtsioui). 

The Adaptation of Agriculture. Improved nutrition must immediately or in 
n short lapse of time prove of general benefit to agriculture and fishing. Better 
nutrition means an increase in the demand for foodstuffs; and on increase in 
the demand for foodstuffs implies greater agricultural activity. Certain adjust¬ 
ments in agricultural production will no doubt be required; adjustments are 
always required whenever social progress occurs. It would, however, be a mis¬ 
take to exaggerate the magnitude of these adjustments. The change in dietary 
habits to which we look forward will be steady and gradual ; it will not occur 
in a day.’ Moreover the majority of the protective foodstuffs (milk, vegetables, 
etc) are of a perishable character, so that they must necessarily be produced not 
far from their place of consumption. As^ these foods, come to play a more 
prominent part in national diets, therefore, their production will oJfer a natural 
stimulus and protection to domestic agriculture. 'But the energy-bearing foods 
still remain, and will remain, the basis of the diet: they pluy an essential role 
in human nutrition. We have dealt in this report only with’ European and 
certain other countries of Western civilisation. .If the inadequacy of. the diet 
of the lower-income groups in these countries, even as regards energy-bearing 
foods be considered, it is cleor that an improvement in the nutrition of these 
classes should benefit the arable-farmer: if the world problem of nutrition be 
viewed us a whole, the enormous scope for increase in the consumption and 
production of cereals and certain other foodstuffs valued chiefly for their energy- 
yielding qualities becomes at once apparent. 

While national agricultural systems will thus benefit by the growth in the 
demand particularly for the more perishable protective food.s,. countries pro¬ 
ducing for export will benefit, as the primary needs of the poorer classes for 
energy—pro'ducing and less perishable protective, foods arc more adequately 
satisfied. 

We. havc'orgucd that agriculture h'as adapted itself successfully — albeit not 
without some difficulty — during the past Iwcntyfivc years to changes in the 
structure of demand, in particular where increased demand has expressed itself 
in higher prices. The adaptation required in the'future will not involve n rapid 
transformation of the whole structure of agricultural 'systems, but merely the 
gradual change in and .expansion of production to meet the new requirements. 
Folicy must be directed towards helping the orderly expansion of agriculture 
and its adaptation to the changing demand- 



AN ANNOTATED CONSPECTUS OF THE INSECTS 
AFFECTING FRUIT CROPS IN S. INDIA 

BY f. V. RAMAKRISHNA AYYAR, B. A.. Ph, D., 

Oovernment Entomologist, Madras (Reid.). 

^ Introduction. ‘With the spread of knowledge regarding the value of 

fruits in our dielics, there is nowadays a greater demand for fruits and con- 

• sequently a tendency on the part of land-owners for an extension of fruit 

culture all over India. Among the various problems which the fruit grower 

has to pay particular attention to, the role played by insects of different 

'kinds on fruit trees is of very great importance. The writer, has attempted in 

this paper to give some information on the entomological aspect of fruit 

■growing in S. India. It does not, prefend to be in any way a complete or 

.final account of the fruit insects of the province. It is only an annotated 

; conspectus of all the important fruit insects so far noted in S. India with very 

brief notes on their bionomics and economic importance with some very 

general suggestions towards their control. 

» • 

South Indian Fruit Crops and their pests in general. Though nume¬ 
rous varieties of tropical fruit trees are found grown in the different parts of 
the Madras Presidency very few of them are cultivated on any extensive 
scale. The only fruit crops which are cultivated on a fairly large scale in 
different tracts of this province are the Mango, the various varieties of Citrus 
and the Banana. The others which rank next to these include Guava, Sapo- 
dilla. Melon, Grape, Pomegranate, Fig, JuJub, Jak, Pine apple, etc. Crops 
like Apples, Peaches, Plums, etc. are mostly confined to the hill areas like 
the Nilgiris, Shevaroys, Pulneys, and parts of the Mysore plateau. Fruit 
crops in S. India are as much subject to insect pests as are the various field 
or garden crops. They, hov/ever, differ from the latter in that, their hosts 
being perennial plants they afford permanent footings to insect pests. The 
more important categories of pests which affect fruit crops in South India 
are the stem borers, leaf, shoot and baric caterpillars, which come under 
biting insects and the inealy l/ttgs, plant lice, leaf hoppers, fruit flies and the 
fruit sucking moths which are sucking forms. Some of the worst foreign 
pests of fruit crops like the Sanjose scale {Aspidiotus perniciosvs, G.) and the 
Codling moth {Lnspeyresia pomonclla, L) v/hich are very serious in other 
countries have not as yat appeared in .S. India though they are reported to 
have come to Kashmir and Baluchistan. The cottony cushion scale ilccrya 
purchasi, M.) has appeared on the Nilgiris. In the follov/ing paragraphs is 
given an account of the different fruit pests arranged according to crops. 

Mango. (Mangifera indica). Among insect pests of mango in S. 
India the most important are the mango hopper bug, the stem borer beetle, 
fruit flies and some scales and mealy bugs. Of lesser importance ore the 
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various leaf eating caterpillars, beetles, etc., and the mango nut v/eovii ; some 
of them however appear occasionally as sporadic local '.pests caUsing'Soihe 
appreciable damage. 

The Mango Uopjtei — (Tdiocni’^is niveos2)ar5tt$, L.) Jassidae.. This.insect 
has a v/ide distribution all over the presidency especially in‘.the chief mango 
areas like Salem, Chiiioor, Mysore and Vizagapalam. ' It is a'small greenish 
brown creature about y inch in length with a wedge shaped body, is very 
active and can both fly and hop. It feeds by sucking up the sap. from the 
tender flower spikes and shoots in all its stages and secretes a' sweet liquid 
known as 'Honey dew’ (Telugu: Theni manzu) which is, found very often 
wetting the whole soil around infested trees. In bad attacks" the blossoms 
drop and no fruits develop. Very serious loss is sustained by mango 
gardeners in ceHain years. The life history and habits of the insect are 
detailed by Ayyar (2) and Ramachandra Rao (10). Two. methods can be 
adopted against this pest—trapping the hoppers by nets or sticky screens 
and spraying the trees with a contact insecticide like fish oil rosin soap or 
crude oil emulsion. 

Mango stem borer beetle, {Batoccra rubtis, L) Cerambycidae. The stout 
fleshy grub of this beetle often reaching 3" in length bores through the stem 
or main branches of mango trees and often kills them outright. The adult 
beetle is a dull brown stout insect with long feelers and strong mouth parts, 
and measures about 2 inches in length. The grub grows to a length of. 
about 3 or 4 inches and remains as a grub for several months. This creature 
attacks other plants also such as rubber, jak, fig, etc. The presence of the 
pest on the tree is known by the gradual drying up of the attacked branch 
and also by the holes on the stem plugged with dust and excretions of the 
grub. The control measures consist in killing the adult beetle v/hen 
found in the gardens, extracting the grub through holes found plugged .with 
fibrous material by means of a hook or wife or injecting the holes with 
dilute kerosene emulsion, tar v/ateV or petrol, to kill the grub 4n situ. ^ 

Fruit flies. In almost all mango areas a very good percentage of 
ripening fruits get infested with fruit fly maggots of different kinds. Though 
similar in fundamental characters to the common- housefly, fruit flies have 
spotted wings with often yellow and dark brown body spots. ’ These .thrust 
their eggs into ripening fruits of different kinds ' and the hatching maggots 
damage the fruit pulp from inside and drop-to* the soil when fully fed to 
pupate. Fruit flies attack many kinds of fruits such as. guava, melons, pea- 
ches, citrus, etc. The species noted so far belong chiefly to the genus 
Chactodacus, C. feritgwcus, being the commonest on mango in S. India. 
Further particulars on fruit flies are given in the author's paper on these 
insects (4). Prophylactic methods such as destruction of infested and fallen 
fruits, trapping adult flies with poison sprays and traps may be adopted. 

Leaf caterpillars. Several species of caterpillo'rs are now and then 
noted feeding on mango foliage in different tracts though very few of them 
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cause any .very appreciable damage. The more important and v/ell knovm 
di these* are the castor slug Parasa lepida G Limacodidae the Tussock 
caterpillar iEnproctis scintillans W) Lymantriade—the striped and spotted 
leaf caterpillar BomholcliX jocosatrix G, the shoot webber Orthaya exvinacea, 
M. Nochiidae—the small shoot boring worm Chlwnctia transvcrsa W. 
Noctuida'e, and a slender leaf mining caterpillar causing blister marks on 
the tender foliage iAi roccrco2)s syngramma M). When any of these appear 
in pest form both mechanical and insecticidal measures may have to be 
adPpt^; the insecticide used being a stomach poison like Lead arsenate 
or Paris green. 

Leaf beetles. Among these there are four with different habits of their 
own:” 1.. the leaf tv/ister weevil {Apoderus iranqucbaricus F) Curcurlionidae; 
the giubs of this remain and feed inside characteristic knots of tender mango 
leaves, 2. a slender pale green weevil v^hich cuts the tender leaf tips 
{Eugnamjitus viarginatus, P) Curculionidae : 3. a minute leaf mining weevil 
?iian{7»/crflc M) Curculionidae ; 4. ordinary leaf eating cock 

chafers and weevils—the letter chiefly belonging to the genus Mylloccius 
common on many cultivated plants, and the former belonging to species 
Holotrichia etc. which are night feeders. The beetle pests especially 
cockchafers can be easily checked by mechanical measures such as light 
traps, and by the process of jarring infested branches over a sheet or basket. 
The short stout built dark brown mango nut weevil Cryptorhynchus mangi- 
fercac M) Curculionidae •* though found in S. India has not as yet become 
very important as a pest; it is usually noted attacking only certain varieties 
of mangoes, especially the long fruited Kilimooku or Bangaloora variety in 
S. India (see ref. No. 12). 

Scales and mealy bugs. Scales and mealy bugs occasionally affect our 
fruit crops seriously. About eighteen species of these insects (Coccidae) 
have been so far recorded on mango alone in S. India, see (Ayyar, 3). Of 
these the commoner and more important are the scales 1. Chionasjns vilis 
Or. 2. Aspidiotus rossi M. -3. Aspidiotus ficus, A. 4. Pulvinaria psidii M, 
5. Lccanium adersi N. and the mealy bugs—6. Phenacocais iceryoidcs G. 
.and 7. P- mangifcrcae O. Of these numbers 1, 2, 4 and 6 are often 
troublesome. Scales and mealy bugs are perennial and often persistent, and 
as such might require some special attenUon. Since ants of different kinds 
also help in the increase of these Coccid pests attention should also be paid 
to the control of those species of ants which transmit the scale pests from tree 
to tree and from garden to garden. The red tree ant occopylla smaragdina T. 
is notorious in this respect ond'can be noted on almost all tropical fruit trees. 

Citrus. (Citrus spp.) Just as in the case of mongo • all the varie¬ 
ties of citrus found in different parts of the province such as oranges 
lemons, pomelos, sour limes, etc. are all subject chiefly to the same categories 
of insect pests such as leaf caterpillars, borers and coccidae, though there 
are a fevr forms specific to citrus plants in the different tracts of the province. 
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An account of the chief insects affecting oranges in the north’em'circars-is- 
given by Margabandhu (9). 

Among leaf caterpillars the imponain onea are the . different’familiar 
smooth greenish lorve of species of swallow tail (Papf/iowid) bulterfliee of the 
genus Papilio (P. dcmoleus, P. polytcs and P. polymneslor) ] these cause more 
damage to younger plants than to well grown ones. The citrus leaf miner 
caterpillar {Phyllocnistis citrella S.) —Phyllocnistidae,- is a small pale brown 
worm which almost exclusively confines its attacks to tender foliage .and in 
young plants often causing appreciable injury; due to the.mining, habit of 
the larvae the attacked leaves develop glistening blistered .-'patches and 
curl up. Of minor importance are two other caterpillars the leaf roller 
(Tonica zizyphi S.) —Oecophoridae—and the blue butterfly larva '{Chiladcs 
lams, G) Lycaenidae. For these leaf caterpillars hand picking alone will 
be found effective except in bad infestations in extensive areas which might 
call for insecticidal methods. 

The borers attacking citrus include both beetle grubs and caterpillars. 
As in mango, the former are larvae of longicom beetles boring into the stem 
and branches of citrus trees; these beetles are especially found in parts 
along the Western Ghats, and two species have been noted in South 
India viz. Chloridolum alccmene, T. and Chelidojiitim cinctiim, G.. shining 
dark bluish beetles. These have the same habits as the mango stem borer. 

The caterpillar borer (Arbcla tetraonis, M.) (Arbelidae) bores also into the 
shoots and the bark of grown up trees showing winding iiregular galleries 
of frass on the attacked tree. This insect is found everywhere and is occa¬ 
sionally serious in parts of the Ceded Districts. It is also seen now and 
then to affect different species of shade and avenue trees very badly. 

Of the typical sucking insects affecting cihus plants we have the different 
scale insects, mealy bugs, aphids and mealy wings. In South India we 
occasionally find the scales AspidioUis ficiis, A. anrantii, Parlatoria zizypJms, 
Lccaniiim viridac, Saissetia hcmisphaerims, L. hcsperidum and the mealy 
bugs Pscndococcus corymbnms, G. and Phenacoi cus iccryohles, G. 

The recently introduced cottony cui,hion scale {Icerya jmrchasi, M.) 
though more evident on wattle trees on the Nilgiris has .also been occa¬ 
sionally found on Citrus plants in the same district. This insect being an 
insect K. P. its behaviour and further progress have to be carefully watched 
by citrus growers in S. India. The mealy wings found on citrus include 
Aleiir(u:anthus spiniferm, Q. and Dialeurodcs citri, A. These are often 
found in company with the citrus plant louse Aphis taverasi Dg. which is 
often a bad pest of young plants. In addition to the above well known 
sucking insects, ciirus is now and then found subject to the attentions of two 
or tliree heteropierous bugs puncturing the ripening fruits but rarely caus¬ 
ing any appreciable damage; these are the two Pentatomids—the green 
oncnfaZts,-D., the spotted Cap2yaea iaprobancs, D. and the greenish 
brown Coreid Dasynnus antennatns, K. Attention to olant .sanitation and 
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i^iilar periodical spray programme will keep away these pests from citrus 
orchards, fn'dealing with scales and mealy bugs, of course, attention has 
to be paid to'ants of different- species (especially Oecophylln and Cnmpn- 
notus) and their role in spreading the bugs.. 

The fruit sucking moth’ Ophidci'cis ftillonica, L. Noctuidae—is one of 
the very few examples of adult lepidoplerous insects (moths) directly injuring 
a cultivated plant in the adult stage. This and allied species (such as 
O. matarna, L., O, ancHla. Cr.) which are stout built moths with long and 
sharp tipped sucking tubes puncture the ripening fruits and suck the juice 
during night. Fruits so aifecled usually rot and drop down. Very serious 
damage in this way is often reported from the Ceded Districts and N. 
Circars (11). Hand netting or baiting the moths over traps of ripe mangoes 
or syrup set here and there in orchards, and spraying as a preventive 
against the moths approaching the trees will check tlie pest considerably. 
Destruction of some wild plants chiefly the wild Tinos 2 >cra on which the 
caterpillars of these moths breed in the vicinity of the gardens will also help 
to check pest multiplication. In the case of valuable varieties, covering the 
ripening fruits with wicker baskets or paper envelopes is also found effective 
and economic to some extent as is done in parts of the N. Circars. 

Bana.na. {Musa spp.) In South India though different species of 
Banana or plantain (ifwsn spp ) are grown extensively, even more than 
mangoes or citrus, this plant, unlike the latter is not grown exclusively for 
fruit purposes but for vegetable as well. Compared to mangoes and citrus 
the banana is subject to fewer insect pests. The pests include leaf cater¬ 
pillars which occasionally defoliate the plants; the chief ones are the 
castor slug {l^arasci lfi 2 )ida, C.), the omnivorous tobacco caterpillar (Prodcuia 
UUoralis, F) the black hairy caterpillar {Pcricallia ricini. F) and a bag worm 
{Kophcne cuprea, M.) A species of thrips {Heliotlirips hadaliphilo, R.) was 
noted to do some serious harm to young foliage in S. Malabar in 1931. 
Hundreds of these minute insects swarm on the tender foliage and suck up the 
leaf sap causing the leaf to turn brown and dry. The notorious and widely 
distributed banana root and stem weevil {Cosinopolitics sordidus, G) Cur- 
culionid—though noted in the province in tv/o or three areas such as Gan- 
jam, Godavari and Malabar, has not yet become so serious as in other 
tropical areas like Fiji, Queensland or Philippines where it is found to cause 
appreciable harm. When a number of grubs of the weevil attack the banana 
stem the central shoot fades and the plant is gradually killed. Minor pests 
of banana include sucking spittle insects the commonest being the red and 
blue Phyniatostetha deschampis L, the lace v/ing bug {Stejdiannis lypicus D) 
and a few scale insects Lccanium desc.re.pnm, Asp. desti'uclor, S. and 
A. c.uanophyUi. Some of these scales occasionally cover fruits also. Except¬ 
ing the borer weevil which may be found difficult to control in v;idcspi-ead 
cases except by prompt prohylactic methods, all the other insects of banana 
can be ea.siiy checked by prompt pruning of early infested leaves and if 
necessary by Insecticidal v/ashes in very serious cases. 
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Guava {PsiiJiutii (fuavo). The irnporlani pests pf :U\o. ‘guiay4 -plaht>. are, 
Gcaloy, fruM (lies ond Ihe fruil moth. The uca'o paste include^the' r/uava 
mealy scale (P«//v/?/(zWrt pddii, G.) which is a specific pck .oi;this plant and 
a fev/ others includiq the reel and green bugs ol coflee* (Sni^eiin- hetuh- 
phfiricn,T.) and [hn^aniiim virule^ Qt.) all these hove been referred; to 
under mango. Prompt pruning of badly infested parts af/d -spraying the 
rest with a contact poison vhll cliech these insects .efieciiyoly. j Tlie tioiif 
{lies attacking this fruit chiefly belong to a darkish brown spocios (Chdetofln- 
cus iucifiuf!, W.). The fruil moth Ophidercs fvUovicn and' novqetimes the 
caterpillar of the castor capsule borer (djicJiocrocis) also attack- this.'fruit. 
*A reddish brown capsid bug {HdopcUh dntoim, S.) which is a specific pesf 
of tea in tho hill plantations, is occasionally found damaging guava shoot*: 
in Coimbatore but has not been noted as seriou.*;. 


Pome^rante {Punica (iran'ilmn). The most important and specific pesi 
■of this' plant is the faiil boring blue butterfly {I’^irdchola isoerntes, F.)— 
Lycaenidae); others include a few leaf eating caterpillars. Tne dirty brov-m 
•caterpillar of this bluish brovm butterfly emerging from shining eggs laid 
on the lender parts of the plant bores into the ripening fruit, feeds on the 
seeds and allows the fruit to rot and fall down. Infested fruits generally 
show holes on the fruit surface often plugged by the anal segment of the 
caterpillar or its excreta. The in.sect is found everywhere and sodou.s loss 
of fruits is caused In some places like Coimbaicre, N. Circar.s, .Mysore, etc. 
The control measures generally adopted are: covering the developing 
fruits with paper or muslin bags to pievent egg laying, by tho butterfly,' 
destrucUon of all badly damaged fruits and collection of the butterfly v/hen 
possible. The castor capsule borer (Dichocrods) is also occasionally found 
boring this fruit. The chief leaf eating pests are some of tlie cateipillars 
affecting castor, viz.'the castor slug {Parana C.) the red tussock cater¬ 

pillar (i?«7>roc/Vs/raterwr?, M.) and tlie semiloopor (dc/iofrt jawate, L.) ; the 
last is not so common as the first tv/o. Minor pests include one or two 
mealy bugs which affect the fruit stalks and cover th^ fruit also Fecudococain 
lilacivun, C.) and a mealy wing {Siphoiiiintis jlnithnus, S.) the bluish black 
nymphs of which are often found in numbers on the foliage. Tho mealy 
bugs and mealy wings can be easily controlled if serious by contact spraying. 
In Kumool, a fruit sucking plant-bug {Jarihia' ivdiira, D) hss been noted 
doing some harm on one or two occasions. The red borer .caterpillar of 
coffes {Zoiizcra coffcae, N.) has been hoied on one or two occasions attacking 
pomegranate stem-in the Malabar district. 


Grape {Vitin vinifera). The insect pests of this crop in the important 
grape growing areas like Krishnagiri, Penukonda and Dindigal include some 
beetles, leaf eating caterpillars, tlrrips, white ante, and scales. The most 
important of all grape pests in S. India is the small copper, brown Ilea beetle 
(Scdcdontd strifficoUh, M.) a specific pest of (his crop in many parts of 
India. In bad infestations numbers of the beetle are found feeding cn the 
tender shoots and loaves and causing substantial damage to the foliage. 
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They iriay.be collecled with nets and others traps and; in bad cases, a sto¬ 
mach insecticide may be sprayed. In some cases, the vines are badly 
defoliated by night feeding cockchafer beetles also, the chief species noted 
^o fai* in S. India are medium sized brown ones {Adorctus lnsioj)ygus, B. 
and A. vcrsutus, H.). Such beetles can be trapped by lights at night 
and also by stomach sprays. Another beetle pest found on grape vine is 
the vine girdler {Sthenias grisalor, F.) a medium' sized strong built longi- 
corn beetle. It has the peculiar habit of ringing the.vines and often killing 
the same ; in some gardens very serious darnage is often caused by the 
beetle cutting off some of the main vines. The early stages of the insect 
are passed on the girdled branches in which the eggs are laid by the beetle 
after ringing* the bark. Control measures include destruction of the ringed 
branches and the collection of the beetles when found. In parts of Mysore 
and Coimbatore, the common dark brown ground beetle (Gonocephalnm 
dejircssinn, F.) is sometimes found doing damage to lender vines. Grape 
caterpillars include one or two species of horn worms— Hippotion calcrio', L. 
and JI. oldenlandiao. F. being the commonest. A leaf rolling pale green 
caterpillar {Sylepta htnalis^ G.) and a veiy small leaf mining caterpillar 
'{Phyllocnistts toparcha, L.) are also occasionally found as minor pests. 
None of these insects generally assumes serious proportions. They can 
be easily handpicked or controlled by stomach sprays when necessary. 

■ The tender foliage of grape is in many places affected by thrips which 
' lacerate the tissues suck up the juice and make the leaves fade and dry. 
The grape thrips {.Phi 2 nphorothri 2 >s cmcnlalus, H.) is specific to grape though 
found on other plants.like roses, country almond etc. The pest can be 

• easily checked by tobacco dusting. While ants— Odoutotermes s/j. —cause 
damage to newly planted setts of grape vine in notoriously v/hite ant 

• infested areas. Dipping of setts in crude oil emulsion or tar water and raix- 

• ing crude oil emulsion in the irrigation water will give relief, ^ttention to 
termite nests in the vicinity \snll also be found preventive. Occasionally 
the vines are covered by small pale grey hard scales (like Asindiolus lain- 
iiioe, S) and (.4. cydoniae, C.) and soft scales (like Lccaniwn lougulmn,D. 

" and Pnlvinarta G.). These can be easily checked by contact 

washes and careful pruning 

F^elons. The chief i’-sects on melons of different kinds are the same as 
those found on Cucurbitaceae, especially pumpkins, cucumlaers and gourds; 
the commonest are the pumpkin beetles {AulacojAiora spp.), the pumpkin 
leaf caterpillar {Margarouia indicn) and fruit flies— ChaHodocus 

Fig {Ficus spp.). The important pests of cultivated fig which is not 
found on any large scale anywhere ip S. India are; (1) the stem boring grub 
of a longicom beetle {Olcnccanijitus bilobus, F.) a slender pale whitish brown 
insect with Icng antennae with same habits as the borer on mango; (2) leaf 
eating caterpillars of different kinds including (a) a small whitish v/ild silk¬ 
worm {Ocinara varians, Vi.) the larva of a pale whitish moth, (b) the hairy 
caterpillars {Pcrina iiuda, F. and lltjpsa ficus, F.) and (c) other leaf eating 
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lonns iPhyeddes radiata, O., Alargarouin sloialis, G. and Ploliiea celtis, M.j. 
These can be checked by mechanical methods or stomach sprays/:. Some 
scale insects and mealy bugs {Saissetid cleae, B.) {Asjiidioiw cydchiiae, G.) 
{Psetidococcm lilnciniis, C.) and {Lecanium ramnhrishnae, G'.) QtQ dccasiohally 
found on ihe slmois and stems, but very rarely in serious formV 'A dark 
giant thrips {.Gigantolhrips elegans, Z.) is usually found on the' tender foliage 
causing the leaves to curl and fade. Income species of figs especially 
Fikvs glomcrata the leaves are often badly galled by two or three species 
of jumping bugs Psyllidae {Pauropsyllj depress, Dynopsylla grandis, etc.) 
some of these galls taking peculiar shapes. 

Jak (Artocarjnis inlcgri/olia) and bread fruif {A. incisa). Of these 
two species of Jak in S. India, it is the common Jak (A, integri/olia) which is 
more subject to important pests. These include (1) the shoot and fruit 
boring caterpillar (Margarouia caesalis, W.) the larva of a vrhitish brown 
moth with greyish pattern on the wings. The reddish brown caterpillar bores 
into the tender shoots and developing fruits and causes substantial damage 
in many localities such as Malabar, Godavari, etc. (2) A small grey brown 
weevil, the Jak bud weevil (Ochyromera artocarpi, M.) the small whitish grubs 
of which bore into the tender buds and fruits. This insect is also common 
all along the western coastal areas and in parts of Mysore. In these cases 
only preventive measures such as the destruction of all infested and fallen 
buds and fruits and collection of weevils when found appear practicable. 
(3) Scales and mealy bugs—the tender shoots and buds of both Jak and 
bread fruit tree are often found covered with thick v.hite masses of mealy 
bugs, chiefly {leerya acgyptiaca, D. and Pseudococats corymbatus, G ). In 
parts of Mysore and Coorg, a small dark scale (.4spid»o/«s triglandulossis, G.) 
covers the foliage but does not cause appreciable harm. In all bad cases, 
prompt pruning and spraying of contact insecticides may be adopted. 
One or two species of spittle insects occasionally appear on the tender 
shoots and foliage and cause the leaves to curl up. The common forms 
noted are small creatures (species of Ptyeliis and Clovia) but in Coorg and 
parts of S. Mysore a fairly large sized spittle bug reddish in colour {Cosmos- 
crata relata, D.) has been noted on jak in swarms covering whole branches 
with its frothy secretion. (5) A beautiful aphid {Grecnidca artocarpi, W.) with 
long hairy cornicles is specific on jak and causes some harm to the tender 
leaves and buds. 


Sapodilla {Achras sapota). Very rarefy have insects caused any serious 
damage to this crop so far though mealy bugs {Phertacoccus iceryoides, GR. 
and {Psmdococcus lilaciiius) are occasionally noted in small numbers. 


Wood apple {Feronia elephantum). The castor slug {Parasd le 2 }ida, C.) 
occasionally attacks the foliage of this tree and a slender brown caterpillar 
{Euzojdiera plumbcifasciella, H.) attacks the fruits as a borer. 


Cjujub {Zizyphns jujuba). Both the wild and. cultivated varieties of 
this fruit tree are subject to a few important pests. A grey hairy caterpillar 
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KTniactilas 2)osl^ca, W.) is often found in swarms on the foliage. Leaf beetles 
like Myllocenis and PlntyjyHa, scales like Ceioplastodcs cajani and Pulvi- 
itm ia inaxina, C. and a tube building spittle bug Machci'ota are also found 
on the’trees as minor pests. The really important ones are the reddish fruit 
boring caterpillar (Meridarckes sycrodcs, M.) the larva of a small brownish 
moth and the jujub fruit fly {Garpomyia vemvtana, B.); these bore into the 
ripening fruits and often cause severe damage^ 

Custard apple {Anona squamosa). Only the fruits of this plant have 
oeen found attacked by any insects and the chief ones are the mealy bug 
.Psetidococcus virgatus) which often covers the fruits, the fruit boring cater¬ 
pillar (Hctcrographis bengaldla, H.) and fruit flies (Chactodaais sjfj}.). 

Jambu (Eugenia jamholana). No insects of a serious nature affect this 
plant though leaf weevils, caterpillars, mealy wings, jumping bugs, etc. are 
pccasionally found breeding. Fruit flies (Ghaeiodacus sp.) attack the fruits. 
The greenish caterpillar of a purple winged moth (Carea siibtilis, W.) attacking 
he leaves is a specific insect of this tree; this caterpillar is peculiar in that 
I has the anterior oart of the body conspicuously swollen. The mealy wings 
D. ialeurodes evgeniao, M.) and the Psyllid jumping bug (Trioza janibo- 
anac, G.), though they cause malformation of the shoots and foliage, hardly 
jring about any serious harm. The rosa apple Eugenia jambos a tree grown 
lere and there in the province is also subject to these same insects. 

Tamarind (TamaHudus indiais). Scale insects and mealy bugs of 
different kinds often cause some damage to this tree—especially to the 
tender shoots and fruits which are literally covered with these insects during 
certain years. These include both hard scales (Aspidioius orientalise N) 
(A. tamarindi, G.) and (Saissetia oleae, B.) and mealy bugs iPseudococcus 
lilaciniis, C.) and (P. coryinhatus, G.). The curious crab caterpillar found 
on redgram (Stauropus alternus, W.)—Notodontidae—is sometimes noted 
on tamarind foliage but only as a minor pest. Bag worms (chiefly Chaliodes 
vitrea, H. and P. teroma plagiophleps, H.) are occasionally found damaging 
the foliage also. Sometimes the pomegrante butterfly (Virachola isocratcs, F.) 
is also found on the fruit. The beetle Caryoboius goiiagra, F. is generally 
found breeding on stored tamarind in provision stores feeding on the seeds. 

Cashew (Anacardium occidenlalf). Insects visiting this plant have been 
so far found to .do harm only to the different parts other than fruits and 
these are mostly sap sucking forms. These include (1) the small dark brown 
thrips (Sehnothrips rnhrocinclus, G.) which is the notorious Cacao thrips of 
Ceylon and other tropical regions; in ports of N. Malabar it is occasionally 
found doing damage to tender leaves and flowers by sucking the sap and 
allov/ing them to fade and dry up ; (2) the active reddish brown mosquito 
bug (Tlclojicltis antoiui, S.) the well known pest of lea and which attacks the 
tender shoots, and (3) scale insects fchlelly the wax scale Gerofdastrs Jlor}~ 
dcnsis, C.) which are rarely serious. Of other pests, the Isaf eating cater¬ 
pillar of the wild silk moth (CWckIoH.) a stcut reddish brown 
hair/ caterpillar, is occasionally found in swarms on these trees in different 
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areas olong the west coorl; Ihe golden yellov/ hniry^ anH spiny siJlcfet 
coccoons of these colorpillars are so7ne{imes found in mas$ec''-on’.lhe.{Te€ 
branches. Occasionally a pretty little long snouted dark v/eevil {Ain/ir, 
mnphnn, F.) is also found nibbling the shoot.s. 

Country almond j/i catappa). This tree is nof -subjeOt-to any 

serious pests. Among insecln noted on it are 1. Ihe leaf twisting reddisb 
brown v/eevil {A poderua irnnfjtichnricua, F.); noted under mango, 2'.' The 
grape ihrips illhipiphorothi'ipa'cru/i7italus, H.) is found on the tender foliage, 
3. Scale insects (chiefly Saiasetia 7 ii(ira. B. and S. hctnisphciica; TO. 

Nelli {Phyllanthm ctnhlica). The insects found in this tree' include i. 
mealy bugs of different kinds {Psandooocati spp.) covering the tender parts 
2. a bluish metallic green pentatomid bug iScuteVera ?iohilfs, F.) which 
sucks the fruit—noted only in parts of N. Circars ; 3. a small leaf rolling 
caterpillar of very minor importance 4. a species of aphid Setaphir, hongav^ 
villiac, H.) noted on this tree in Coimbatore. The garden Phyllanthus 
iP. dishicus) often suffers badly from the attacks of a mealy wina. 
which covers the undersurface of leaves in masses. 

Pino apple. {Ananas sativus). No Insect pests of any importance have 
been noted on this crop in S. India, though the pine apple mealy bug 
{Psctidococcus hi’omcUnc, B) was noted on one or two occasions in Malabar 
on the Kew variety. 

Mulberry {Moms sp.). The only important pest of this crop, which is 
generally grown only for its foliage to feed silk-worms in parts of Mysore 
and Kollegal, is the stem girdling beetle {Slhcnias grisator, F.) already noted 
under grape vine. The mealy bug pest causing Tukra disease of N. India 
has not yet been noted as a pest on mulberry in S. India. 

Bael or Bilwa {Acglc niarnulos). In S. India this plant is utilised more 
for its foliage for use in religious functions than for Its fruits. The leaves 
and shoots are very often badly infested by the green coffee scale {Lrca- 
nium vindp, G.). In some places a small black shining flea beetle {Clhca'i 
hjdina, J.) and its yellowish white grubs seriously defoliate this tree. Tlie 
citrus butterfly {Papilin dcmoleus, F.) is also found breeding on this plant 
but does not affect it seriously. 

Papaya {Oarica papaya). No pests have been noted on this plant till 
now in S. India. 

Apples, Pears, Peaches. Plums. Jbitc. Jnese fruits are touno subject 
chiefly to the attacks of plant lice, scales and fruit flies. The plant lice 
include two forms : 1. the notorious 'wooly blight' {Eriosonia, lanige.mni, H.) 
which is apparently an introduced pest and which Is often serious on apples 
on the hills, and 2. {DiloJiunus k7'ishni, G.). Hard scales (especially 
Aspidiotus cydoniac, C.) are sometimes found on intioduced stalks of apples 
peaches, etc. I^af weevils generally {Myllocerns sub/ascinta, G.) ore found 
occasionally, but are of minor importance. Of some importance are the fruit 
flies {Chctcfodacus Sifp.) which attack peaches, plums, perismmon,.etc. The 
wooly blight and fruit flies should receive prompt attention in the case of 
these exotic fruit plants and in importing stocks from outside the countr>'. 
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yer/.great care.should be taken to see that only pest free material is brought 
into the country. In fact the import of foreign fruits and fruit plants, unless 
done under very careful quarantine supervision, is one important channel 
for undesirable foreign insects to enter our country as already noted in the 
author's two papers (Nos. 6 & 7). 


Control measuras. Before concluding this brief account of S. Indian fruit 
insects a word or two may be added regarding control measures against theto 
in general. Unlike as in lire case of ordinary field crops like paddy, sorghum, 
etc. v/here, methods like spraying, dusting etc. for pesls'are out of question, in 
the case of paying crops like fruits all modem methods whether mechanical 
or insecticidal are well worth introduction in orchards; in fact such methods 
should.be included in the routine of fruit cultivation just in the same way as 
cultural methods like manuring, irrigation hoeing, pruning, etc., etc. It will 
also be quite-economic and practicable for orchardisls in extensive areas to 
equip themselves with the necessary pest controlling apparatus and insecti' 
aides for their periodical use; else tliey can even arrange for stocking all such 
materials on a co-operative basis for the use of all fruit growers in any area. 
If modern methods of spraying, etc., have any definite chances of success in 
India, paying crops like fruits and industrial crops like cotton, tobacco, etc. 
are the ideal ones for such trials. Biological control may be very effective 
in some cases but the same will have to be always supplemented by the 
ordinary prophylactic and curative measures like spraying, dusting, etc. 
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